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Foreword 


This soil survey contains much information useful in any land-planning pro- 
gram in Polk County, Wisconsin. Of prime importance are the predictions of soil 
behavior for selected land uses. Also highlighted are limitations or hazards to 
land uses that are inherent in the soil, improvements needed to overcome 
these limitations, and the impact that selected land uses will have on the envi- 
ronment. 

This soil survey has been prepared for many different users. Farmers, for- 
esters, and agronomists can use it to determine the potential of the soil and the 
management practices required for food and fiber production. Planners, com- 
munity officials, engineers, developers, builders, and homebuyers can use it to 
plan land use, select sites for construction, develop soil resources, or identify 
any special practices that may be needed to insure proper performance. Gon- 
servationists, teachers, students, and specialists in recreation, wildlife manage- 
ment, waste disposal, and pollution control can use the soil survey to help them 
understand, protect, and enhance the environment. 

Great differences in soil properties can occur even within short distances. 
Soils may be seasonally wet or subject to flooding. They may be shallow to 
bedrock. They may be too unstable to be used as a foundation for buildings or 
roads. Very clayey or wet soils are poorly suited to septic tank absorption 
fields. A high water table makes a soil poorly suited to basements or under- 
ground installations. : 

These and many other soil properties that affect land use are described in 
this soil survey. Broad areas of soils are shown on the general soil map; the 
location of each kind of soil is shown on detailed soil maps. Each kind of soil in 
the survey area is described, and much information is given about each soil for 
specific uses. Additional information or assistance in using this publication can 
be obtained from the local office of the Soil Conservation Service or the Coop- 
erative Extension Service. 

This soil survey can be useful in the conservation, development, and pro- 


ductive use of soil, water, and other resources. 
a ae 


J. C. Hytry 
State Conservationist 
Soil Conservation Service 
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POLK COUNTY is in the northwestern part of Wiscon- 


sin (see map on facing page). It has a total area of. 


619,520 acres, or 968 square miles. In 1970, it had a 
population of about 26,500 and a population density of 
.28.6 per square mile. Balsam Lake, the county seat, has 
a population of 640 and Amery, the largest town, one of 
2,126. The western border is the St. Croix River, which 
also is the Wisconsin-Minnesota state line. Elevation 
ranges from about 870 feet in the northwest corner to 
about 1,300 feet in the east-central part. 


General nature of the county 


The paragraphs that follow provide general information 
about the county. They describe climate; geology and 
underlying material; physiography, relief, and drainage; 
water supply; history and development; and transporta- 
tion and industry. 


Climate 


The climate of Polk County is continental. Summers 
are warm, and winters are often severely cold. The 
amount of snow in winter is moderate. In spring and fall, 
which are often short, many sharp weather changes 
occur. Temperature and precipitation vary widely from 
year to year. The county is influenced by the weather 
systems that frequently move across the country from 
west to east. 

In winter the average temperature is 14.9 degrees F, 
and the average daily minimum temperature is 5.2 de- 
grees. The lowest temperature on record, which oc- 
curred at Amery in February of 1936, is -46 degrees. In 
summer the average temperature is 68.4 degrees, and 
the average daily maximum temperature is 80.2 degrees. 


The highest recorded temperature, which occurred in 
July of 1936, is 108 degrees. 

Table 1 gives data on temperature and precipitation 
for the survey area, as recorded at Amery, for the period 
1930 to 1959. The heaviest 1-day rainfall during the period 
of record was 4.05 inches at Amery in 1953. Thunder- 
storms occur on 23\to 55 days a year, or on an average of 
38 days a year. Hail falls on 0 to 7 days a year, or on an 
average of 2 days a year. 

The average annual precipitation is about 28 inches, 
65 percent of which generally falls during the period May 
through September, which includes the five main months 
of the growing season. Precipitation is normally adequate 
for most farm crops, but some soil moisture deficiency is 
likely in July and August. A severe drought affecting all 
crops is rare. 

The annual snowfall has ranged from 79 inches in 
1950 to 18 inches in 1931. The average date of the first 
snowfall is November 14. Snow falls by October 24 in 14 
year in 10 and by December 5 in 9 years in 10. 

Table 2 shows probable dates of the first freeze in fall 
and the last freeze in spring. The average date of the 
last freeze in the spring is May 15, and that of the first in 
the fall is September 19. The growing season, or the 
number of days between the last freeze in the spring 
and the first in the fall, averages 127 days. It can vary 
somewhat throughout the county, depending on near- 
ness to water and landscape position. In most valleys 
and depressional areas, it is slightly shorter than it is on 
hilltops or side slopes because of cold air drainage. 

Records of the wind, sunshine, and relative humidity 
are not available, but the following data, from Minneapo- 
lis, Minnesota, approximate the conditions in Polk 
County. 

The prevailing winds are from the northwest during the 
period November through April and from the southeast 
during the rest of the year. The wind is strongest in April, 
when it averages 13 miles per hour, and is weakest in 
July and August, when it averages about 9 miles per 
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hour. The highest windspeeds generally occur when the 
wind is from the northwest, west, or southwest. 

The average percentage of possible sunshine is be- 
tween 60 and 70 in the period June through September, 
is near 40 in November and December, and is between 
50 and 60 for the rest of the year. 

Relative humidity is more than 50 percent about 80 
percent of the time and is more than 80 percent about 
30 percent of the time. 


Geology and underlying material 


The land surface of Polk County is strongly affected by 
thick glacial deposits. Sandstone or limestone bedrock is 
at or near the surface in only a few places. Some low 
ridges of Keweenawan trap, a rock formation which was 
originally hot molten lava, are in the north-central part of 
the county. The erosive action of the St. Croix River has 
exposed extensive areas of this formation at St. Croix 
Falls. A large quarry has been established in this forma- 
tion just south of St. Croix Falls, near Dresser. Most of 
the crushed rock is used for roads, riprap, and concrete 
aggregate. 

During the last major glacial advance, the Wisconsin 
stage, ice covered all of Polk County. In general, the ice 
lowered the preglacial relief because it eroded the tops 
of the bedrock hills more severely than the valley bot- 
toms. 

Two different substages of glaciation are evident in 
Polk County. The most extensive, the Cary substage, 
covers most of the county. The Cary-age drift, also 
known as Young Red Drift of Minnesota, entered the 
area from the northeast. it was picked up in the Lake 
Superior region as the ice sheet moved from the Patri- 
cian center into Wisconsin and Minnesota. The reddish 
color probably is derived from the Upper Keweenawan 
sandstones and shales and the Huronian iron formation. 

Mankato-age drift, also known as Young Gray Drift, is 
in the northwestern part of the county. It entered the 
county from the northwest. Originating in the Kewatin 
center, it passed over limestone deposits in southern 
Canada. Most of this till is calcareous. 


Physiography, relief, and drainage 


Polk County has a diverse landscape ranging from 
broad, nearly Jevel glacial outwash and lacustrine plains 
to rough, broken glacial moraines and areas of pitted 
outwash. It generally has a young drainage pattern and 
many closed depressions and pothole lakes. The lakes 
range widely in size and depth. Among the larger are 
Balsam Lake, Deer Lake, Cedar Lake, and Lake Wapa- 
gasset. Lakes and streams total more than 23,000 acres, 
or slightly less than 4 percent of the county. 

The moraines are rough and broken, having abrupt 
hills and short, steep ridges near depressions, many of 
which have no outlets. Between the moraines, the land- 
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scape is more nearly level, especially in the central part 
of the county. Large outwash plains, formed from materi- 
al carried and deposited by glacial melt water, are mostly 
nearly level or undulating but in some areas are also 
pitted with depressions. Lakes, ponds, and bogs are 
common in the depressions in the moraines and areas of 
pitted outwash. Some of the outwash deposits provide 
an important source of sand and gravel, most of which is 
used as road-building and construction material. 

The northwest corner of the county is part of the large 
area of sand known as the “Pine Barrens,” which ex- 
tends into Polk, Burnett, Douglas, and Bayfield Counties. 
This area is a sandy outwash plain that has been some- 
what reworked by wind. 

The southeast corner of the county is an area of long, 
gentle slopes and broad drainageways. In this area, the 
soils are dominantly moderately well drained and some- 
what poorly drained and the elevation averages about 
1,200 feet. 

Throughout the eastern part of the county are scat- 
tered small areas of nearly level and gently sloping gla- 
cial lacustrine plains. Most of the soils on these plains 
are silty or loamy. They formed in sediments that were 
deposited in old glacial lakes. 


Water supply 


The many lakes and streams in the area furnish an 
abundant supply of surface water. Ground water is readi- 
ly available in quantities adequate to meet the needs for 
domestic, agricultural, municipal, and industrial uses. 

Well water is available at various depths, depending 
on the general topography, the distance above perma- 
nent stream levels; and the character of the underlying 
aquifer. A good aquifer has many pores and fissures that 
are filled with ground water. Sinking wells into these 
water-filled layers helps to obtain an abundant and con- 
stant supply. The level of ground water can rise and fall 
from season to season and year to year, depending on 
the amount of rainfall. 

Most ground water in Polk County is obtained from 
sand and gravel aquifers or sandstone aquifers. The 
sand and gravel aquifers occur as surficial sand and 
gravel deposits or as isolated buried deposits (77). 

The surficial sand and gravel deposits are mainly on 
extensive outwash plains. They are highly permeable 
and yield large quantities of water to wells. Most high- 
capacity wells are 40 to 170 feet deep. The specific 
capacity of these wells generally ranges from 10 to 70 
gallons per minute per foot of drawdown. The amount of 
water drawn from these sand and gravel deposits is 
insignificant compared to the amount that could be 
drawn. 

The buried sand and gravel deposits are beneath or 
within most of the ground moraines and end moraines in 
the county. The size and continuity of most buried 
aquifers is unknown. The yields from these deposits are 
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small to moderate. Yields of 5 to 15 gallons per minute, 
adequate for domestic purposes, are obtained from wells 
in lenses of sand and gravel. These lenses are common- 
ly less than 5 feet thick and are at a depth ranging from 
20 to 365 feet. 

Sandstone aquifers, important in the southeastern part 
of the county, provide reliable water supplies. The yields 
are large or very large. They are as much as 1,500 
gallons per minute and average 400 to 500 gallons per 
minute. 

The parts of western and north-central Polk County 
where glacial drift is shallow over traprock have poor 
potential for supplying adequate well water. The general- 
ly impermeable traprock probably is not an aquifer. Small 
quantities of water, barely sufficient for domestic pur- 
poses, can be obtained from cracks and cleavages in 
this formation. 

Ground water in Polk County is generally of very good 
quality and is suitable for most purposes. Local differ- 
ences in quality are the result of the composition, solubil- 
ity, and surface of the soil and rock through which the 
water moves and the length of time that the water is in 
contact with these materials. The main chemical con- 
Stituents in the water are calcium, magnesium, and bicar- 
bonate ions that are derived primarily from dolomite and 
glacial drift containing fragments of dolomite. Minor 
water-use problems are caused by hardness and by high 
concentrations of iron. 


History and development 


The Chippewa Indians occupied the area now known 
as Polk County until 1837, when through a treaty they 
ceded it and the rest of the upper St. Croix valley to the 
United States. 

The earliest explorer to visit the region was Daniel 
Du Luth. In 1680, Du Luth came through the Great 
Lakes to the western end of Lake Superior and then 
crossed overland to the headwaters of the St. Croix 
River. He descended the St. Croix River to the Mississip- 
pi River. Father Louis Hennepin probably visited what is 
now Polk County sometime in 1680 or 1681. Later, many 
of the French explorers, missionaries, and fur traders 
who used the Brule-St. Croix waterway for access to the 
upper Mississippi Valley visited the county. 

Permanent settlement did not begin until sometime 
after. the War of 1812, when the United States assumed 
formal contro! of the Northwest Territory. The first settle- 
ment was made at St. Croix Falls in 1837. Lumbering 
was the chief activity. Virgin pine, most of which was 
removed during these early years, made up the bulk of 
the timber in the area, which was then mostly forested. 

The county was surveyed in 1845 and established in 
1853. It was named in honor of James K. Polk, the 
eleventh President of the United States. Several 
changes were made in the original boundaries, and the 
present boundaries were not established until 1866. 


The first railroad, the Northern Wisconsin, was built in 
June of 1874. It extended across the southeast corner of 
the county, through Black Brook, for 12 miles. Farming, 
which is the chief enterprise in the county, began after 
the forests were cleared. The county was settled some- 
what earlier than the counties directly to the east, prob- 
ably because the river and nearby railroads were availa- 
ble for transportation. The first agricultural community 
was formed in 1860. The chief exports were wood, 
lumber, wheat, furs, and mineral water. All of the small 
grain was marketed to local lumbermen. 

By 1880, there were 1,414 farms. The number in- 
creased steadily until 1935. Since then, it has been de- 
creasing, while the average size has been increasing 
dramatically. In 1945, the average farm was 127 acres, 
and in 1974, it was 184 acres. 

Farm ownership has also increased significantly. In 
1940, about 72 percent of the farms was fully or partly 
owned and 28 percent rented. In 1969, about 97 percent 
of the farms was fully or partly owned and 3 percent 
rented. 


Transportation and industry 


A railroad runs through several of the towns and vil- 
lages in the county (9). U.S. Highway 8 is an important 
east-west road in the area, and State Highway 35 is a 
scenic western Wisconsin road. 

The harvesting of timber for saw logs or pulp is still 
common (fig. 1). The value of forest products sold, how- 
ever, has decreased in recent years. The traprock quarry 
at Dresser, a ground limestone quarry, and sand and 
gravel pits provide most of the mineral production in the 
county. 

Some small industrial plants have been established in 
Polk County. They manufacture plastic products, cloth- 
ing, Computer parts, furniture, and other products. 

The outdoor recreation industry is rapidly becoming 
significant in the economy of the county, as is indicated 
by a strong retail trade. Fishing, canoeing, golfing, and 
camping are the main recreational activities in summer, 
and skiing and snowmobiling are popular in winter. 


How this survey was made 


Soil scientists made this survey to learn what kinds of 
soil are in the survey area, where they are, and how they 
can be used. The soil scientists went into the area know- 
ing they likely would locate many soils they already knew 
someihing about and perhaps identify some they had 
never seen befare. They observed the steepness, length, 
and shape of slopes; the size of streams and the general 
pattern of drainage; the kinds of native plants or crops, 
the kinds of rock; and many facts about the soils. They 
dug many holes to expose soil profiles. A profile is the 
sequence of natural layers, or horizons, in a soil; it ex- 


tends from the surface down into the parent material, 
which has been changed very little by leaching or by the 
action of plant roots. 

The soil scientists recorded the characteristics of the 
profiles they studied, and they compared those profiles 
with others in counties nearby and in places more dis- 
tant. Thus, through correlation, they classified and 
named the soils according to nationwide, uniform proce- 
dures. 

After a guide for classifying and naming the soils was 
worked out, the soil scientists drew the boundaries of the 
individual soils on aerial photographs. These photo- 
graphs show woodlands, buildings, field borders, roads, 
and other details that help in- drawing boundaries accu- 
rately. The soil map at the back of this publication was 
prepared from aerial photographs. 

The areas shown on a Soil map are called soil map 
units. Some map units are made up of one kind of soil, 
others are made up of two or more kinds of soil, and a 
few have little or no soil material at all. Map units are 
discussed in the sections “General soil map for broad 
land-use planning” and “Soil maps for detailed plan- 
ning.” 

While a soil survey is in progress, samples of soils are 
taken as needed for laboratory measurements and for 
engineering tests. The soils are field tested, and interpre- 
tations of their behavior are modified as necessary 
during the course of the survey. New interpretations are 
added to meet local needs, mainly through field observa- 
tions of different kinds of soil in different uses under 
different levels of management. Also, data are assem- 
bled from other sources, such as test results, records, 
field experience, and information available from state 
and local specialists. For example, data on crop yields 
under defined practices are assembled from farm rec- 
ords and from field or plot experiments on the same 
kinds of soil. 

But only part of a soil survey is done when the soils 
have been named, described, interpreted, and delineated 
on aerial photographs and when the laboratory data and 
other data have been assembled. The mass of detailed 
information then needs to be organized so that it is 
readily available to different groups of users, among 
them farmers, managers of woodland, engineers, plan- 
ners, developers and builders, homebuyers, and those 
seeking recreation. 


General soil map for broad land-use 
planning 


The general soil map at the back of this publication 
shows, in color, map units that have a distinct pattern of 
soils and of relief and drainage. Each map unit is a 
Ginique natural landscape. Typically, a map unit consists 
of one or more major soils and some minor soils. It is 
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named for the major soils. The soils making up one unit 
can occur in other units but in a different pattern. 

The general soil map provides a broad perspective of 
the soils and landscapes in the survey area. It provides a 
basis for comparing the potential of large areas for gen- 
eral kinds of land use. Areas that are, for the most part, 
suited to certain kinds of farming or to other land uses 
can be identified on the map. Likewise, areas of soils 
having properties that are distinctly unfavorable for cer- 
tain land uses can be located. 

Because of its small scale, the map does not show the 
kind of soil at a specific site. Thus, it is not suitable for 
planning the management of a farm or field or for select- 
ing a site for a road or building or other structure. The 
kinds of soil in any one map unit differ from place to 
place in slope, depth, stoniness, drainage, or other char- 
acteristics that affect their management. 


1. Cushing-Rifle 


Undulating to very hilly, well drained and moderately well 
drained loamy soils and nearly level, very poorly drained 
organic soils; on till plains 


This map unit is on glacial moraines that have short, 
uneven slopes, short drainageways, and depressions 
and pothole lakes. It makes up about 6 percent of the 
county. It is about 44 percent Cushing soils, 25 percent 
Rifle soils, and 31 percent soils of minor extent. The 
undulating to very hilly Cushing soils are on uplands, and 
Rifle soils are in adjacent lowland areas and depres- 
sions. 

Cushing soils are well drained and moderately well 
drained. Permeability is moderately slow, and available 
water capacity is high. Typically, the surface layer is very 
dark grayish brown loam about 9 inches thick. The sub- 
surface layer is brown loam about 7 inches thick. The 
next 4 inches is a mixture of brown and dark brown 
loam. The subsoil is dark brown sandy clay loam about 
22 inches thick. It has some mottlas in the lower part. 
The underlying material to a depth of about 60 inches is 
dark brown loam. 

Rifle soils are very poorly drained organic soils. Per- 
meability is moderately rapid, and available water capac-: 
ity is very high. The organic layers to a, depth of about 
60 inches are black and dark reddish brown muck and 
dark brown mucky peat. 

The minor soils in this map unit are the somewhat 
excessively drained Chetek soils, the somewhat poorly 
drained Alstad soils, the poorly drained and very poorly 
drained Bluffton soils, and the very poorly drained See- 
lyeville and Cathro soils. Alstad soils are intermingled 
with the Cushing soils in plane to slightly concave areas. 
Bluffton soils are in shallow depressions or slightly con- 
cave areas between Cushing and Rifle soils. Cathro and 
Seelyeville soils are intermingled with Rifle soils in de- 
pressions. 
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Cushing soils are used mainly for cultivated crops. 
Some of the hilly and very hilly areas are woodland or 
pasture. Rifle soils are used mainly for woodland and 
wildlife habitat. A few areas are pastured. 

Erosion is the main limitation in the cultivated areas of 
Cushing soils. If adequately protected against erosion, 
these soils have good potential for cultivated crops. 
They have good potential for woodland. The Rifle soils 
have poor potential for cultivated crops because of ex- 
cessive wetness and a frost hazard. They have fair po- 
tential for woodland. Both soils have poor potential for 
residential development because limitations are severe 
for septic tank absorption fields. 


2. Magnor-Freeon 


Nearly level and gently sloping, somewhat poorly drained 
and moderately well drained silty soils on till plains 


This map unit is on broad ground moraines that have 
long, even slopes. It makes up about 6 percent of the 
county. It is about 33 percent Magnor soils, 25 percent 
Freeon soils, and 42 percent soils of minor extent. 

Magnor soils are somewhat poorly drained. Permeabil- 
ity is moderately slow, and available water capacity is 
moderate. Typically, the surface layer is very dark gray- 
ish brown silt loam about 9 inches thick. The subsurface 
layer is light brownish gray, mottled silt loam about 2 
inches thick. The next 7 inches is multicolored silt loam. 
The subsoil is about 14 inches thick. It is brown, mottled 
loam in the upper part and reddish brown, mottled sandy 
loam in the lower part. The underlying material to a 
depth of about 60 inches is reddish brown, mottled 
sandy loam. 

Freeon soils are moderately well drained. Permeability 
is moderate or moderately slow, and available water 
capacity is moderate. Typically, the surface layer is dark 
grayish brown silt loam about 8 inches thick. The subsur- 
face layer is brown silt loam about 4 inches thick. The 
next 10 inches is a mixture of the subsoil and the sub- 
surface layer. The subsoil is about 12 inches thick. It is 
brown, mottled silt loam in the upper part and reddish 
brown, mottled sandy loam in the lower part. The under- 
lying material to a depth of about 60 inches is reddish 
brown sandy loam. 

The minor soils in this map unit are the well drained 
Amery and Santiago soils, the poorly drained Auburndale 
soils, and the very poorly drained Adolph soils. The more 
sloping Amery and Santiago soils are on higher uplands. 
The nearly level Auburndale and Adolph soils are in 
depressional areas and in drainageways. 

Most areas are used for cultivated crops. Wetness and 
erosion are the main limitations. If adequately drained 
and protected against excessive erosion, the major soils 
have good potential for cultivated crops. The potential 
for woodland is good. The potential for residential devel- 
opment is poor because limitations are severe for septic 
tank absorption fields. 


3. Amery-Santiago-Magnor 


Nearly level to very hilly, well drained and somewhat 
poorly drained loamy and silty soils on till plains 


This map unit is on glacial moraines that have short, 
uneven slopes, short drainageways, and depressions 
and pothole lakes (fig. 2). it makes up about 37 percent 
of the county. It is about 45 percent Amery soils, 15 
percent Santiago soils, 5 percent Magnor soils, and 35 
percent soils of minor extent. Amery and Santiago soils 
are in similar positions on the landscape. Magnor soils 
are lower on the landscape or in the less sloping areas. 

Amery soils are well drained. Permeability is moderate 
or moderately slow, and available water capacity is mod- 
erate. Typically, the surface layer is very dark grayish 
brown sandy loam about 3 inches thick. The subsurface 
layer is brown, dark brown, and dark yellowish brown 
sandy loam about 16 inches thick. The next 16 inches is 
a mixture of the subsoil and the subsurface layer. It is 
multicolored sandy loam. The subsoil is reddish brown 
and yellowish red loamy sand about 9 inches thick. The 
underlying material to a depth of about 60 inches is 
reddish brown and yellowish red loamy sand. 

Santiago soils are well drained. Permeability is: moder- 
ate or moderately slow, and available water capacity is 
moderate. Typically, the surface layer is very dark brown 
silt loam about 3 inches thick. The subsurface layer is 
brown silt loam about 9 inches thick. The next 6 inches 
is a mixture of the subsoil and the subsurface layer. The 
subsoil is about 20 inches thick. It is yellowish brown silt 
loam in the upper part and brown loam and sandy loam 
in the lower part. The underlying material to a depth of 
about 60 inches is reddish brown sandy loam. 

Magnor soils are somewhat poorly drained. Permeabil- 
ity is moderately slow, and available water capacity is 
moderate. Typically, the surface layer is very dark gray- 
ish brown silt loam about 9 inches thick. The subsurface 
layer is light brownish gray, mottled silt loam about 2 
inches thick. The next 7 inches is multicolored silt loam. 
The subsoil is about 14 inches thick. It is brown, mottled 
loam in the upper part and reddish brown, mottled sandy 
loam in the lower part. The underlying material to a 
depth of about 60 inches is reddish brown, mottled 
sandy loam. 

The minor soils in this map unit are the somewhat 
excessively drained Cromwell soils, the moderately well 
drained Freeon soils, the somewhat poorly drained Mora 
soils, and the very poorly drained Adolph, Rifle, and 
Seelyeville soils. Cromwell soils are on outwash plains 
and stream terraces. Freeon and Mora soils are in plane 
or slightly concave areas at the base of slopes. The 
nearly level Adolph, Rifle, and Seelyeville soils are in 
depressional areas. 

Much of. the acreage is used for cultivated crops or 
pasture. A large acreage, primarily in the northern part of 
the county, is woodiand. Erosion is the main limitation in 


cultivated areas. Excessive wetness and impoundment 
of water are additional problems on Magnor soils. 

If adequately protected against erosion, the major soils 
have good potential for cultivated crops. They also have 
gocd potential for woodland. The potential for residential 
development is only fair because limitations for septic 
tank absorption fields are moderate or severe. 


4. Omega-Newson-Nymore 


Nearly level to hilly, somewhat excessively drained, 
Poorly drained, and very poorly drained sandy soils on 
outwash plains 


This map unit is on broad outwash plains that have 
short, uneven slopes. On these outwash plains, locally 
known as the ‘Pine Barrens,” fine sand glacial outwash 
has been reworked by wind and the topography is dune- 
like. 

This map unit makes up about 6 percent of the county. 
[t is about 50 percent Omega soils, 7 percent Newson 
soils, 6 percent Nymore soils, and 37 percent soils of 
minor extent. The nearly level and undulating Nymore 
soils are intermingled with the more sloping Omega soils. 
The nearly lavel Newson soils are in broad depressional 
areas and in drainageways. 

Omega soils are somewhat excessively drained. Per- 
meability is rapid, and available water capacity is low. 
Typically, the surface layer is very dark brown fine sand 
about 2 inches thick. The subsoil is reddish brown fine 
sand about 19 inches thick. The underlying material to a 
depth of about 60 inches is yellowish red fine sand. 

Newson soils are poorly drained and very poorly 
drained. Permeability is rapid, and available water capac- 
ity is low. Typically, the surface layer is very dark gray 
loamy fine sand about 8 inches thick. The subsoil is 
grayish brown, mottled loamy fine sand about 16 inches 
thick. The underlying material to a depth of about 60 
inches is light brown, light yellowish brown, and reddish 
brown fine sand. It is mottled in the upper part. 

Nymore soils are somewhat excessively drained. Per- 
meability is rapid, and available water capacity is low. 
Typically, the surface layer is dark brown fine sand about 
8 inches thick. The subsoil is dark brown and brown fine 
sand about 30 inches thick. The underlying material to a 
depth of about 60 inches is strong brown, mottled fine 
sand. 

The minor. soils in this map unit are the moderately 
well drained Croswell soils; the somewhat poorly drained 
Lino soils; the moderately well drained and somewhat 
poorly drained Fluvaquents and poorly drained and very 
poorly drained Fluvaquents, wet; and the very poorly 
drained Markey soils. Croswell and Lino soils are 
throughout the map unit. Markey soils are in depressions 
adjacent to Newson soils. Fluvaquents and Fluvaquents, 
wet, are on flood plains. 

Most areas are woodland. Droughtiness and soil blow- 
ing are the main limitations if cultivated crops are grown. 
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Excessive wetness is an additional problem on Newson 
soils. Unless irrigated, the major soils are too droughty 
for cultivated crops. They have potential as irrigated 
cropland. The potential for woodland is fair or poor. The 
Omega and Nymore soils have good potential for resi- 
dential development, but the effluent from septic tank 
absorption fields can pollute ground water. The Newson 
soils have poor potential for residential development. 


5. Antigo-Rosholt 


Nearly level to sloping, well drained silty and foamy soils 
on outwash plains 


This map unit is on broad outwash plains and in.some 
more sloping areas along drainageways and in depres- 
sions (fig. 3). It makes up about 12 percent of the 
county. It is about 70 percent Antigo soils, 20 percent 
Rosholt soils, and 10 percent soils of minor extent. 

Antigo soils are moderately permeable in the upper 
part and very rapidly permeable in the underlying materi- 
al. Available water capacity is moderate. Typically, the 
surface layer is very dark grayish brown silt loam about 
10 inches thick. The subsurface layer is brown silt loam 
about 4 inches thick. The next 6 inches is a mixture of 
the subsoil and the subsurface layer. The subsoil is 
about 14 inches thick. It is dark yellowish brown silt loam 
in the upper part and dark brown loam in the lower part. 
The underlying material to a depth of about 60 inches is 
dark brown and reddish brown, stratified coarse sand 
and sand and gravel. 

Rosholt soils are moderately permeable in the upper 
part and very rapidly permeable in the underlying materi- 
al. Available water capacity is moderate. Typically, the 
surface layer is dark grayish brown loam about 7 inches 
thick. The subsurface layer is brown loam about 7 inches 
thick. The next 12 inches is a mixture of the subsoil and 
the subsurface layer. The subsoil is about 11 inches 
thick. It is dark brown sandy loam in the upper part and 
dark brown loamy coarse sand in the lower part. The 
underlying material to a depth of about 60 inches is 
brown, dark brown, and strong brown, stratified coarse 
sand and fine gravel. 

The minor soils in this map unit are the moderately 
well drained Brill soils and the somewhat poorly drained 
Poskin soils in concave or depressional areas. 

Most areas are used for cultivated crops. Maintaining 
tilth and controlling erosion in the sloping areas are the 
main concerns in managing the major soils for cultivated 
crops. These soils have good potential for cultivated 
crops, woodland, and residential development. 


6. Burkhardt-Dakota 


Nearly level to sloping, somewhat excessively drained 
and well drained loamy soils on outwash plains 


This map unit is on broad outwash plains and stream 
terraces (fig. 4). It makes up about 2 percent of the 
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county. It is about 60 percent Burkhardt soils, 20 percent 
Dakota soils, and 20 percent soils of minor extent. 

Burkhardt soils are somewhat excessively drained. 
Permeability is moderately rapid.in the upper part and 
rapid in the lower part. Available water capacity is low. 
Typically, the surface layer is very dark brown sandy 
loam about 11 inches thick. The subsoil is about 13 
inches thick. It is dark brown sandy loam in the upper 
part and brown loamy coarse sand in the lower part. The 
underlying material to ‘a depth of about 60 inches is 
yellowish brown, ‘stratified coarse sand and gravel. 

Dakota soils are well drained. Permeability is moderate 
in the upper part and very rapid in the underlying materi- 
al. Available water capacity is moderate. Typically, the 
surface layer is very dark brown and very dark grayish 
brown loam about 16 inches thick. The subsoil is about 
22 inches thick. It is dark brown and dark yellowish 
brown loam in the upper part and dark brown and strong 
brown loamy sand and sand in the lower part. The un- 
derlying material to a depth of about 60 inches is light 
yellowish brown, stratified sand and coarse sand and 
gravel. 

The minor soils in this map unit are the somewhat 
excessively drained Hubbard soils and the somewhat 
poorly drained Dakota Variant. Hubbard soils are inter- 
mingled with Burkhardt soils. The Dakota Variant is in 
broad, slightly concave areas on outwash plains and in 
drainageways. 

Most areas are used for cultivated crops. Maintaining 
tilth and fertility and controlling erosion in sloping areas 
are the main concerns in managing the major soils for 
cultivated crops. Droughtiness is an additional limitation 
on Burkhardt soils. The potential for cultivated crops is 
good. The major soils are not naturally forested and 
generally are not managed as woodland. The potential 
for residential development is good, but the effluent from 
septic tank absorption fields can pollute ground water. 


7.. Rosholt-Cromwell-Menahga 


Nearly level to very hilly, well drained and somewhat 
excessively drained loamy and sandy soils on pitted 
outwash plains 


This map unit is on pitted glacial outwash plains that 
have short, uneven slopes, many closed drainageways, 
and common depressions and pothole lakes (fig. 5). It 
makes up about 28 percent of the county. It is about 20 
percent Rosholt soils, 20 percent Cromwell soils, 18 per- 
cent Menahga soils, and 42 percent soils of minor 
extent. 

Rosholt soils are well drained. Permeability is moder- 
ate in the upper part and very rapid in the underlying 
material. Available water capacity is moderate. Typically, 
the surface layer is dark grayish brown loam about 7 
inches thick. The subsurface layer is brown loam about 7 
inches thick. The next 12 inches is a mixture of the 
subsoil and the subsurface layer. The subsoil is about 11 


inches thick. It is dark brown sandy loam in the upper 
part and dark brown loamy coarse sand in the lower 
part. The underlying material to a depth of about 60 
inches is brown, dark brown, and strong brown, stratified 
coarse sand and fine gravel. 

Cromwell soils are somewhat excessively drained. Per- 
meability is moderate in the upper part and rapid in the 
lower part. Available water capacity is low. Typically, the 
surface layer is black sandy loam about 1 inch thick. The 
subsurface layer is dark brown sandy loam about 2 
inches thick. The subsoil is about 27 inches thick. It is 
dark brown sandy loam in the upper part and dark brown 
cobbly loamy sand and sand in the lower part. The 
underlying material to a depth of about 60 inches is 
brown and dark brown sand. 

Menahga soils are somewhat excessively drained. Per- 
meability is rapid, and available water capacity is low. 
Typically, the surface layer is black loamy sand about 1 
inch thick. The subsurface layer is dark grayish brown 
loamy sand about 2 inches thick. The subsoil is dark 
yellowish brown loamy sand or brown sand about 22 
inches thick. The underlying material to a depth of about 
60 inches is brown sand. 

The minor soils in this map unit are the excessively 
drained Emmert soils, the somewhat excessively drained 
Chetek soils, the well drained Antigo soils, the somewhat 
poorly drained Cromwell Variant and Poskin soils, the 
poorly drained and very poorly drained Warman Variant, 
and the very poorly drained Cathro, Markey, Rifle, and 
Seelyeville soils. Emmert soils are on small kames and 
eskers. Chetek and Antigo soils are throughout the map 
unit. The Cromwell and Warman Variants are in depres- 
sional areas. Cathro, Markey, Seelyeville, and Rifle soils 
are in depressions and drainageways. 

Much of the acreage is used for cultivated crops. 
Many areas, especially the more sloping areas, are pas- 
ture or woodland. Erosion and droughtiness are the main 
limitations in managing the major soils for cultivated 
crops. Soil blowing is an additional hazard on Menahga 
soils. The potential is poor for cultivated crops and fair or 
good for woodland. The potential for residential develop- 
ment is good, but the effluent from septic tank absorp- 
tion fields can pollute ground water. 


8. Alban-Campla-Comstock 


Nearly level to moderately steep, well drained and some- 
what poorly drained loamy and silty soils on glacial lake 
plains 


This map unit is in broad old glacial lakebeds and in 
some steeper areas along drainageways and in depres- 
sions. It makes up about 3 percent of the county. It is 
about 35 percent Alban soils, 15 percent Campia soils, 
12 percent Comstock soils, and 38 percent soils of minor 
extent. 

Alban soils are well drained. Permeability is moderate, 
and available water capacity is high. Typically, the sur- 


face layer is very dark grayish brown fine sandy loam 
about 8 inches thick. The subsurface layer is brown 
sandy loam about 12 inches thick. The next 24 inches is 
a mixture of the subsoil and the subsurface layer. The 
subsoil is dark brown fine sandy loam about 3 inches 
thick. The underlying material to a depth of about 60 
inches is brown fine sandy loam and strong brown fine 
sand and sand. 

Campia soils are well drained. Permeability is moder- 
ate, and available water capacity is very high. Typically, 
the surface layer is very dark grayish brown silt loam 
about 8 inches thick. The subsurface layer is brown silt 
loam about 3 inches thick. The next 13 inches is a 
mixture of the subsoil and the subsurface layer. The 
subsoil is dark brown silt loam about 15 inches thick. 
The underlying material to a depth of about 60 inches is 
dark yellowish brown, mottled silt. 

Comstock soils are somewhat poorly drained. Perme- 
ability is moderate, and available water capacity is very 
high. Typically, the surface layer is very dark grayish 
brown silt loam about 8 inches thick. The subsurface 
layer is brown and grayish brown, mottled silt loam about 
7 inches thick. The next 6 inches is a mixture of the 
subsoil and the subsurface layer. The subsoil is domi- 
nantly dark yellowish brown and yellowish brown, mot- 
tled silt loam about 23 inches thick. It has thin strata of 
fine and very fine sand in the lower part. The underlying 
material to a depth of about 60 inches is yellowish 
brown, Stratified silt, silt loam, and very fine sand. 

The minor soils in this map unit are the moderately 
well drained Crystal Lake soils, the somewhat poorly 
drained Plover soils, and the poorly drained Barronett 
soils and Barronett Variant. The nearly level and gently 
sloping Crystal Lake and Plover soils are intermingled 
with Campia and Alban soils. The nearly level Barronett 
soils and Barronett Variant are in depressional areas. 

Most areas are used for cultivated crops. Maintaining 
tilth and fertility is the main concern in managing the 
major soils for cultivated crops. Erosion is a hazard in 
the more sloping areas, and excessive wetness is a 
problem on the Comstock soils. The potential is good for 
cultivated crops and woodland. The potential for residen- 
tial development is only fair because in some areas the 
slope and the excessive wetness are moderate or 
severe limitations for septic tank absorption fields. 


Soil maps for detailed planning 


The map units shown on the detailed soil maps at the 
back of this publication represent the kinds of soil in the 
survey area. They are described in this section. The 
descriptions together with the soil maps can be useful in 
determining the potential of a soil and in managing it for 
food and fiber production; in planning land use and de- 
veloping soil resources; and in enhancing, protecting, 
and preserving the environment. More information for 
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each map unit, or soil, is given in the section ‘‘Use and 
management of the soils.” 

Preceding the name of each map unit is the symbol 
that identifies the soil on the detailed soil maps. Each 
soil description.includes general facts about the soil and 
a brief description of the soil profile. In each description, 
the principal hazards and limitations are indicated, and 
the management concerns and practices needed are 
discussed. 

The map units on the detailed soil maps represent an 
area on the landscape made up mosily of the soil or 
soils for which the unit is named. Most of the delinea- 
tions shown on the detailed soil map are phases of soil 
series. 

Soils that have profiles that are almost alike make up 
a soil series. Except for allowable differences in texture 
of the surface layer or of the underlying substratum, all 
the soils of a series have major horizons that are similar 
in composition, thickness, and arrangement in the profile. 
A soil series commonly is named for a town or geo- 
graphic feature near the place where a soil of that series 
was first observed and mapped. The Amery series, for 
example, was named for the town of Amery in Polk 
County. 

Soils of one series can differ in texture of the surface 
layer or in the underlying substratum and in slope, ero- 
sion, stoniness, wetness, or other characteristics that 
affect their use. On the basis of such differences, a soil 
series is divided into phases. The name of a soil phase 
commonly indicates a feature that affects use or man- 
agement. For example, Amery sandy Joam, 1 to 6 per- 
cent slopes, is one of several phases within the Amery 
series. 

Some map units are made up of two or more dominant 
kinds of soil. Such map units are called soil complexes 
and undifferentiated groups. 

A soil complex consists of areas of two or more soils 
that are so intricately mixed or so small in size that they 
cannot be shown separately on the soil map. Each area 
includes some of each of the two or more dominant 
soils, and the pattern and proportion are somewhat simi- 
lar in all areas. Rosholt-Cromwell complex, 2 to 6 per- 
cent slopes, is an example. 

An undifferentiated group is made up of two or more 
soils that could be mapped individually but are mapped 
as one unit because there is little value in separating 
them. The pattern and proportion of the soils are not 
uniform. An area shown on the map has at least one of 
the dominant (named) soils or may have all of them. 
Saprists and Aquents is an undifferentiated group in this 
survey area. 

Most map units include small, scattered areas of soils 
other than those that appear in the name of the map 
unit. Some of these soils have properties that differ sub- 
stantially from those of the dominant soil or soils and 
thus could significantly affect use and management of 
the map unit. These soils are described in the descrip- 
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tion of each map unit. Some of the more unusual or 
strongly contrasting soils that are included are identified 
by a special symbol on the soil map. 

Most mapped areas include places that have little or 
no soil material and support little or no vegetation. Such 
places are called misceflaneous areas; they are delineat- 
ed on the soil map and given descriptive names. Pits, 
gravel, is an example. Some of these areas are too 
small to be delineated and are identified by a special 
symbol on the soil map. 

The acreage and proportionate extent of each map 
unit are given in table 3, and additional information on 
properties, limitations, capabilities, and potentials for 
many soil uses is given for each kind of soil in other 
tables in this survey. (See “Summary of tables.”) Many 
of the terms used in describing soils are defined in the 
Glossary. 

In the descriptions on the following pages, statements 
are made about the suitability and potential of soils for 
various uses and about means of overcoming limitations 
for those uses. Some of the methods are controlled by 
local or State ordinances, which should be referred to 
before construction. 


Ad—Adolph silt loam. This nearly level, very poorly 
drained soil is in drainageways and depressions on gla- 
cial moraines. It is subject to flooding. Individual areas 
are irregular in shape and are generally 2 to 20 acres in 
size. Scattered stones are on the surface in most areas. 

Typically, the surface layer is black and very dark gray 
silt loam about 10 inches thick. The subsoil is about 21 
inches thick. The upper part is dark gray and gray, mot- 
tled silt loam; the lower part is pinkish gray, mottled 
sandy loam. The underlying material to a depth of about 
60 inches is brown, mottled sandy loam. In places the 
surface layer is loam. In some areas the upper part of 
the underlying material is loamy sand or gravelly loamy 
sand. 

Included with this soil in mapping are small areas of 
very poorly drained Cathro soils in shallow depressions. 
Also included are small areas of Freeon and Magnor 
soils. The moderately well drained Freeon soils are in 
the higher convex areas on the landscape. The some- 
what poorly drained Magnor soils are in slightly higher 
positions. Included areas make up 5 to 10 percent of the 
unit. 

Permeability is moderately slow, and available water 
capacity is high. Surface runoff is very slow, and ponding 
is likely after heavy rains because the soil receives runoff 
‘from adjacent slopes. Organic-matter content is very 
high, and tilth is good. Unless the soil is drained, the 
upper foot is saturated during wet periods. The roots of 
some plants are restricted by the high water table. 

Most areas are pasture or woodland. The potential is 
fair for pasture and poor for cultivated crops, woodland, 
and most engineering uses. 


Because of the high water table, this soil is poorly 
suited to growing row crops and small grain. Providing 
artificial drainage is difficult because in many areas an 
adequate outlet is not readily available. In areas where 
an adequate outlet is available, providing surface drain- 
age and diverting the runoff from adjacent slopes im- 
prove the suitability for cultivated crops. This excessively 
wet soil warms up slowly in spring. The number of frost- 
free days during the growing season is less on this soil 
than on the adjacent upland soils because of cold air 
drainage. | 

This soil is suited to growing grasses and clover for 
hay and pasture. If good surface drainage is provided, 
grasses and red clover can be grown. In undrained areas 
suitable grasses are restricted to such species as reed 
canarygrass. Overgrazing or grazing when the soil is too 
wet causes surface compaction and poor tilth. Proper 
stocking rates and restricted use during wet periods 
keep the pasture and the soil in good condition. 

This soil is poorly suited to woodland. Trees grow 
slowly and have poor form. In areas where natural re- 
generation is unreliable, they generally should be planted 
on prepared ridges because the soil is wet. Selection of 
large, vigorous nursery stock helps to prevent high mor- 
tality of planted seedlings. Harvest is frequently limited to 
periods when the ground is frozen. Clear-cut or group- 
selection harvest methods reduce the danger of windth- 
row to the remaining trees. Control of competing vegeta- 
tion by suitable herbicides or mechanical removal per- 
mits natural regeneration. 

This soil is generally unsuited to septic tank absorption 
fields because of the high water table and the ponding. It 
is poorly suited as a site for dwellings and local roads 
and streets. Artificial drainage is needed on building 
sites. Diverting the runoff from adjacent slopes reduces 
wetness and ponding. Filling with suitable base material 
is needed if local roads and streets are built on this soil. 

Capability subclass Illw; woodland suitability subclass 
5w. 


AfA—~Alban fine sandy loam, 0 to 2 percent slopes. 
This nearly level, well drained soil is on broad glacial 
lake plains. Individual areas are irregular in shape and 
generally are 5 to 40 acres in size. 

Typically, the surface layer is very dark grayish brown 
fine sandy loam about 8 inches thick. The subsurface 
layer is brown sandy loam about 12 inches thick. The 
next 24 inches is a mixture of the subsoil and the sub- 
surface layer. The subsoil is dark brown fine sandy loam 
about 3 inches thick. The underlying material to a depth 
of about 60 inches is brown fine sandy loam and strong 
brown fine sand and sand. In places the surface layer is 
loamy fine sand, very fine sandy loam, or loam. 

Included with this soil in mapping are small areas of 
the poorly drained Barronett soils in drainageways and 
shallow depressions and small areas of the somewhat 
poorly drained Plover soils on concave slopes. Also in- 
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cluded are small areas where this soil has a slope of 
more than 2 percent. Included areas make up 2 to 10 
percent of the unit. 

Permeability is moderate, and available water capacity 
is high. Surface runoff is slow. Organic-matter content is 
moderate. 

Almost all of the acreage is farmed. Only a few areas 
are pasture or woodland. The potential is good for culti- 
vated crops, pasture, woodland, and most engineering 
uses. 

This soil is suited to growing corn and small grain and 
to grasses and legumes for forage. Row crops can be 
grown year after year without excessive erosion. Return- 
ing crop residue to the soil or regularly adding other 
organic material helps to maintain good tilth, improves 
fertility, and increases the rate of water infiltration. 

This soil is suited to growing many of the grasses and 
legumes used for pasture. Overgrazing or grazing when 
the soil is too wet, however, causes surface compaction 
and poor tilth. Proper stocking rates, pasture rotation, 
and restricted use during wet periods keep the pasture 
and the soil in good condition. 

This soil is suited to trees that are used for wood 
products. The only soil related forest management prob- 
lem is competition from brushy vegetation following har- 
vest. This competition can interfere with natural regen- 
eration. It can be reduced by suitable herbicides or by 
mechanical removal of the brush. 

This soil is suitable as a site for septic tank absorption 
fields and dwellings. It lacks the strength needed to 
support vehicular traffic. Providing suitable base and sub- 
base material helps to prevent the road damage result- 
ing from low strength and frost action. 

Capability class |; woodland suitability subclass 20. 


AfB—Alban fine sandy loam, 2 to 6 percent slopes. 
This undulating, well drained soil is on broad glacial lake 
plains. Individual areas are irregular in shape and gener- 
ally are 5 to 20 acres in size. 

Typically, the surface layer is very dark grayish brown 
fine sandy loam about 8 inches thick. The subsurface 
layer is brown sandy loam about 10 inches thick. The 
next 20 inches is a mixture of the subsoil and the sub- 
surface layer. The subsoil is dark brown fine sandy loam 
about 5 inches thick. The underlying material to a depth 
of 60 inches is brown and strong brown fine sandy loam, 
fine sand, and sand. In places the surface layer is loamy 
fine sand, very fine sandy loam, or loam. In a few areas 
it is thicker and darker. 

Included with this soil in mapping are small areas of 
the poorly drained Barronett soils in drainageways and 
shallow depressions and small areas of the somewhat 
poorly drained Plover soils on concave slopes. Also in- 
cluded are a few areas where slopes are short and more 
than 6 percent. Included areas make up 2 to 10 percent 
of the unit: 
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Permeability is moderate, and available water capacity 
is high. Surface runoff is slow. Organic-matter content is 
moderate. 

Most areas are farmed. A few are pasture or wood- 
land. The potential is good for cultivated crops, pasture, 
woodland, and most engineering uses. 

This soil is suited to growing corn and small grain and 
to grasses and legumes for forage. If cultivated crops 
are grown, measures that prevent excessive erosion are 
needed. In most areas slopes are too short and irregular 
for stripcropping, terracing, or farming on the contour. 
Proper crop rotations, however, can prevent excessive 
soil loss. In most areas row crops can be grown year 
after year without excessive soil loss if tillage is kept to a 
minimum. Returning crop residue to the soil or regularly 
adding other organic material helps to maintain good 
tilth, improves fertility, and increases the rate of water 
infiltration. 

This soil is suited to growing many of the pasture 
grasses and legumes. Overgrazing or grazing when the 
soil is too wet, however, causes surface compaction and 
poor tilth. Proper stocking rates, pasture rotation, and 
restricted use during wet periods keep the pasture and 
the soil in good condition. 

The soil is suited to trees that are used for wood 
products. The only soil related forest management prob- 
lem is competition from brushy vegetation following har- 
vest. This competition can interfere with natural regen- 
eration. It can be reduced by suitable herbicides or by 
mechanical removal of the brush. 

This soil is suitable as a site for septic tank absorption 
fields and dwellings. It lacks the strength needed to 
support vehicular traffic. Providing suitable base and sub- 
base material helps to prevent the road damage result- 
ing from low strength and frost action. 

Capability subclass lle; woodland suitability subclass 
20. 


AfC2—Alban fine sandy loam, 6 to 12 percent 
slopes, eroded. This rolling, well drained soil is on 
broad glacial lake plains. Individual areas are irregular in 
shape and generally are 5 to 15 acres in size. 

Typically, the surface layer is dark grayish brown fine 
sandy loam about 8 inches thick. The next 20 inches is. a 
mixture of the subsoil and the subsurface layer. The 
subsoil is dark brown fine sandy loam about 8 inches 
thick. The underlying material to a depth of about 60 
inches is brown and strong brown fine sandy loam, fine 
sand, and sand. In some areas the soil is uneroded and 
has a brown sandy loam subsurface layer about 10 
inches thick. In places the surface layer is loamy fine 
sand, very fine sandy loam, or loam. 

Included with this soil in mapping are small areas of 
the poorly drained Barronett soils in drainageways and 
shallow depressions and small areas of the Plover soils 
on concave slopes. Also included are a few areas where 
slopes are short and more than 12 percent, some areas 
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where slopes are less than 6 percent, and a few small 
scattered areas of the droughty Menahga soils. Included 
areas make up 5 to 15 percent of the unit. 

Permeability is moderate, and available water capacity 
is high. Surface runoff is moderate in cultivated areas 
and slow in other areas. Organic-matter content is low. 
Erosion has lowered the organic-matter content, the fer- 
tility level, and the capacity of the soil to retain water and 
resulted in poorer tilth in the surface layer. 

Most areas are used for cultivated crops. A few are 
pasture or woodland. The potential is good for cultivated 
crops, pasture, and woodland and fair for most engineer- 
ing. uses.. 

This soil is suited to growing corn and small grain and 
to grasses and legumes for forage. lf cultivated crops 
are grown, the hazard of further erosion is moderate. In 
most areas slopes are too short and irregular for strip- 
cropping, terracing, or farming on the contour. Proper 
crop rotations, however, can prevent excessive soil loss. 
Minimum tillage, winter cover crops, and spring plowing 
help to reduce soil loss in row cropped areas. Returning 
crop residue to the soil or regularly adding other organic 
material improves tilth and fertility and increases the rate 
of water infiltration. 

This soil is suited to growing many of the pasture 
grasses and legumes. Overgrazing or grazing when the 
soil is too wet, however, causes surface compaction and 
poor tilth. Proper stocking rates, pasture rotation, and 
restricted use during wet periods keep the pasture and 
the soil in good condition. 

This soil is suited to trees used for wood products. 
The only soil related forest management problem is 
competition from brushy vegetation following harvest. 
This competition can interfere with natural regeneration. 
It can be reduced by suitable herbicides or by mechani- 
cal removal of the brush. 

This soil is moderately suited as a site for septic tank 
absorption fields and dwellings. It lacks the strength 
needed to support vehicular traffic. Providing suitable 
base and subbase material helps to prevent the road 
‘damage resulting from low strength and frost action. 
Because of the slope, land shaping is needed if this soil 
-is used as a building site. The less sloping included 
areas are better building sites. 

Capability subclass Ille; woodland suitability subclass 
20. 


AfD—Alban fine sandy loam, 12 to 20 percent 
slopes. This hilly, well drained soil is on dissected glacial 
lake plains and terraces. Individual areas are irregularly 
shaped or long and narrow and generally are 3 to 15 
acres in size. 

Typically, the surface layer is very dark grayish brown 
fine sandy loam about 2 inches thick. The subsurface 
layer is brown sandy loam about 10 inches thick. The 
next 18 inches is a mixture of the subsoil and the sub- 
surface layer. The subsoil is dark brown fine sandy loam 
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about 10 inches thick. The underlying material to a depth 
of about 60 inches is brown and strong brown fine sandy 
loam, fine sand, and sand. In places the surface layer is 
loamy fine sand, very fine sandy loam, loam, or silt loam. 
In cultivated areas, which commonly are moderately 
eroded, plowing has mixed most or all of the subsurface 
layer with the surface layer. In places, generally adjacent 
to areas of Campia soils, the subsoil contains more silt 
and less sand. 

Included with this soil in mapping are small depres- 
sional areas of poorly drained Barronett soils and some- 
what poorly drained Plover soils. Also included are scat- 
tered small areas of the droughty Menahga soils and a 
few areas where slopes are short and more than 20 
percent. Included areas make up 5 to 15 percent of the 
unit. 

Permeability is moderate, and available water capacity 
is high. Surface runoff is rapid in cultivated areas. Organ- 
ic-matter content is moderate. 

Most areas are pasture or woodland. A few are used 
for cultivated crops. The potential is good for pasture 
and woodland, fair for cultivated crops, and poor for 
most engineering uses. 

This soil is suited to growing corn and small grain and 
to grasses and legumes for forage. If cultivated crops 
are grown, the hazard of erosion is severe. In most 
areas slopes are too short and irregular for stripcropping, 
terracing, or farming on the contour. Proper crop rota- 
tions, however, help to prevent excessive soil loss. Mini- 
mum tillage, winter cover crops, and spring plowing help 
to reduce soil losses in row cropped areas. Returning 
crop residue to the soil or regularly adding other organic 
material helps to maintain good tilth, improves fertility, 
and increases the rate of water infiltration. 

The use of this soil as pasture is effective in control- 
ling erosion. The soil is suited to growing many of the 
pasture grasses and legumes. Overgrazing or grazing 
when the soil is too wet, however, results in surface 
compaction, erosion, and poor tilth. Proper stocking 
rates, pasture rotation, and restricted use during wet 
periods keep the pasture and the soil in good condition. 

This soil is suited to trees used for wood products. 
The soil related forest management problems are the 
slope and the encroachment of brush following harvest. 
Planting trees on the contour and carefully locating skid 
roads during harvest minimize erosion and improve 
equipment trafficability. Seedling survival on the steeper 
slopes facing south or west can be improved by care in 
planting and by selection of vigorous planting stock. Suit- 
able herbicides effectively control the brush competing 
with natural regeneration following harvest. The brush 
can be removed mechanically if it is a problem. Skidding 
can expose sufficient mineral soil to allow adequate re- 
generation. 

Because of the slope, dwellings and septic tank ab- 
sorption fields generally cannot be constructed on this 
soil without extensive land shaping. They can be con- 
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structed in some of the less steep included areas. If 
roads are built, extensive cutting and filling generally is 
needed because of the slope. Providing suitable base 
material helps to prevent the road damage resulting from 
low strength and frost action. 

Capability subclass IVe; woodland suitability subclass 
ar. 


Ag—Alstad loam, 0 to 3 percent slopes. This nearly 
level and undulating, somewhat poorly drained soil 
occurs as plane or slightly concave areas on glacial 
moraines. It is subject to rare flooding. Individual areas 
are irregular in shape and generally are 4 to 20 acres in 
size. 

Typically, the surface layer is very dark grayish brown 
loam about 11 inches thick. The subsurface layer is 
brown, mottled loam about 5 inches thick. The next 22 
inches is a mixture of the subsoil and the subsurface 
layer. The subsoil is about 13 inches thick. It is dark 
brown, mottled clay loam in the upper part and dark 
brown, mottled loam in the lower part. The underlying 
material to a depth of about 60 inches is brown, mottled 
loam. In places the surface layer is sandy loam or silt 
loam. In some areas the underlying material has bands 
of sand or gravelly sand. 

‘Included with this soil in mapping are small areas of 
the well drained and moderately well drained Cushing 
soils on convex slopes and small areas of the poorly 
drained and very poorly drained Bluffton soils in shallow 
depressions. Also included are small areas where the 
slope is more than 3 percent. Included areas make up 2 
to 12 percent of the unit. 

Permeability is moderately slow, and available water 
capacity is high. Runoff is slow. In some areas that 
receive runoff from adjacent slopes, ponding is likely to 
occur for brief periods after a heavy rainfall. Organic- 
matter content is moderate, and tilth is good. Water 
saturates the upper 1 foot to 3 feet during wet periods 
unless the soil is drained. 

Most areas are farmed. Some are wooded or pas- 
tured. The potential is good for cultivated crops, wood- 
land, and pasture and poor for most engineering uses. 

This soil is suited to growing corn and small grain and 
to grasses and legumes for forage. An artificial drainage 
system of surface ditches and, in some areas, diversions 
and land smoothing is needed for dependable crop pro- 
duction. Returning crop residue to the soil or regularly 
adding other organic material helps to maintain good tilth 
and improves fertility. 

This soil is suited to growing many of the pasture 
grasses and legumes. It should be drained if a taprooted 
plant, such as alfalfa, is grown. Overgrazing or grazing 
when the soil is too wet causes surface compaction and 
poor tilth. Proper stocking rates, pasture rotation, and 
restricted use during wet periods keep the pasture and 
the soil in good condition. 
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This soil is suited to trees used for wood products. 
The only soil related forest management problem is 
competition from brushy vegetation following harvest. 
This competition can interfere with natural regeneration. 
It can be reduced by suitable herbicides or by mechani- 
cal removal of the brush. 

This soil is poorly suited as a site for septic tank 
absorption fields because of the seasonal high water 
table and the moderately slow permeability. It also is 
poorly suited as a site for dwellings and local roads and 
streets. Building a filtering mound of suitable material 
improves septic tank absorption fields. Sites for dwell- 
ings should be drained. Diversions are needed to protect 
the site from ponding. Filling with suitable base material 
is needed to protect roads and streets from the damage 
resulting from low strength and frost action. 

Capability subclass Ilw; woodland suitability subclass 
20. 


AlB—Amery sandy loam, 1 to 6 percent slopes. 
This nearly level and undulating, well drained soil is on 
plane or convex ridgetops on glacial moraines. Individual 
areas are irregular in shape and generally are 5 to 40 
acres in size. Scattered stones are on the surface in 
many areas. 

Typically, the surface layer is very dark grayish brown 
sandy loam about 3 inches thick. The subsurface layer is 
brown, dark brown, and dark yellowish brown sandy 
loam about 15 inches thick. The next 16 inches is multi- 
colored sandy loam. The subsoil is reddish brown and 
yellowish red loamy sand about 9 inches thick. The un- 
derlying material to a depth of about 60 inches is reddish 
brown and yellowish red loamy sand. In cultivated areas 
plowing has mixed the upper part of the subsurface layer 
with the surface layer. In some areas the surface layer is 
loam or loamy sand. 

Included with this soil in mapping are small areas of 
Cromwell, Freeon, Magnor, Mora, and Rosholt soils. The 
moderately well drained Freeon soils and the somewhat 
poorly drained Magnor and Mora soils are in small con- 
cave areas or in shallow depressions. Cromwell and Ro- 
sholt soils are underlain by sand and gravel. They are 
intermingled with Amery soils. Also included are a few 
areas where slopes are short and more than 6 percent. 
Included areas make up 5 to 15 percent of the unit. 

Permeability is moderate or moderately slow, and 
available water capacity is moderate. Runoff is slow in 
cultivated areas. Organic-matter content is moderate, 
and the soil can be easily tilled throughout a fairly wide 
range in moisture content. The penetration of roots is 
somewhat restricted by compact glacial. till below a 
depth of about 30 inches. 

Many areas are farmed. Other areas remain wooded. 
The potential is good for cultivated crops, pasture, and 
woodland and fair for most engineering uses. 

This soil is suited to growing corn and small grain and 
to grasses and legumes for forage. If cultivated crops 
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are grown, the hazard of erosion is slight or moderate. In 
most areas slopes are too short and irregular for strip- 
cropping, terracing, or farming on the contour. Proper 
crop rotations, minimum tillage, and winter cover crops in 
combination with spring plowing help to prevent exces- 
sive soil loss. Returning crop residue to the soil or regu- 
larly adding other organic material helps to maintain 
good tilth, improves fertility, and increases the rate of 
water infiltration. As a result of the moderate available 
water capacity, crop yields are limited during dry periods. 

This soil is suited to growing many of the pasture 
grasses and legumes. Overgrazing or grazing when the 
soil is too wet, however, causes surface compaction and 
poor tilth. Proper stocking rates, pasture rotation, and 
restricted use during wet periods keep the pasture and 
the soil in good condition. 

This soil is suited to trees used for wood products. 
The only soil related forest management problem is 
competition from brushy vegetation following harvest. 
This competition can interfere with natural regeneration. 
It can be reduced by suitable herbicides or by mechani- 
cal removal of the brush. 

This soil is moderately suited to septic tank absorption 
fields. In some areas it is too slowly permeable, but 
increasing the size of the absorption field or building a 
filtering mound of suitable material helps to overcome 
this limitation. The soil lacks the strength needed to 
support vehicular traffic. Providing suitable base and sub- 
base material helps to prevent the damage to roads and 
streets resulting from low strength and frost action. 

Capability subclass Ile; woodland suitability subclass 
20. 


AlC—Amery sandy loam, 6 to 12 percent slopes. 
This rolling, well drained soil is on convex ridgetops or 
side slopes on glacial moraines. Individual areas are 
irregular in shape and generally are 5 to 50 acres in size. 
Slopes are short and uneven, and shallow depressions 
are common. Scattered stones are on the surface in 
most areas. 

Typically, the surface layer is very dark grayish brown 
sandy loam about 3 inches thick. The subsurface layer is 
brown, dark brown, and dark yellowish brown sandy 
loam about 16 inches thick. The next 16 inches is multi- 
colored sandy loam. The subsoil is reddish brown and 
yellowish red loamy sand about 9 inches thick. The un- 
derlying material to a depth of about 60 inches is reddish 
brown and yellowish red loamy sand. In some areas the 
surface layer is loam or loamy sand. In cultivated areas, 
which commonly are moderately eroded, plowing has 
mixed most of the subsurface layer with the surface 
layer. 

Included with this soil in mapping are small areas of 
Cromwell, Magnor, Mora, and Rosholt soils. The some- 
what poorly drained Magnor and Mora soils are in small 
concave areas or in shallow depressions. Cromwell and 
Rosholt soils are underlain by sand and gravel. They are 
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intermingled with Amery soils. Also included are areas 
where the slope is more than 12 percent and a few 
small areas where it is less than 6 percent. Included 
areas make up 5 to 15 percent of the unit. 

Permeability is moderate or moderately slow, and 
available water capacity is moderate. Runoff is moderate 
in cultivated areas. Organic-matter content is moderate. 
Root penetration is somewhat restricted by compact gla- 
cial till below a depth of about 30 inches. 

Many areas remain wooded. Some are farmed. The 
potential is good for pasture and woodland and fair for 
cultivated crops and most engineering uses. 

This soil is suited to growing corn and small grain and 
to grasses and legumes for forage. If cultivated crops 
are grown, the hazard of erosion is moderate. In most 
areas slopes are too short and irregular for stripcropping, 
terracing, or farming on the contour. Proper crop rota- 
tions, minimum tillage, and winter cover crops in combi- 
nation with spring plowing help to prevent excessive soil 
loss. Returning crop residue to the soil or regularly 
adding other organic material helps to maintain good 
tilth, improves fertility, and increases the rate of water 
infiltration. As a result of the moderate available water 
capacity, crop yields are limited during dry periods. 

This soil is suited to growing many of the pasture 
grasses and legumes. Overgrazing or grazing when the 
soil is too wet, however, results in surface compaction, 
erosion, and poor tilth. Proper stocking rates, pasture 
rotation, and restricted use during wet periods keep the 
pasture and the soil in good condition. 

This soil is suited to trees used for wood products. 
The only soil related forest management problem is 
competition from brushy vegetation following harvest. 
This competition can interfere with natural regeneration. 
It can be reduced by suitable herbicides or by mechani- 
cal removal of the brush. 

This soil is moderately suited to septic tank absorption 
fields. In some areas it is too slowly permeable, but 
increasing the size of the absorption field or building a 
filtering mound of suitable material helps to overcome 
this limitation. 

The slope limits this soil as a site for dwellings, but 
this limitation can be overcome by land shaping or avoid- 
ed by constructing buildings in the less sloping included 
areas. The soil lacks the strength needed to support 
vehicular traffic. Providing suitable base and subbase 
material helps to prevent the damage to roads and 
streets resulting from low strength and frost action. 

Capability subclass Ille; woodland suitability subclass 
20. 


AlD—Amery sandy loam, 12 to 20 percent slopes. 
This hilly, well drained soil is on convex ridgetops or side 
slopes on glacial moraines. Individual areas are irregular 
in shape and generally are 5 to 50 acres in size. Slopes 
are short and uneven, and shallow depressions are 
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common. In most areas scattered stones are on the 
surface. 

Typically, the surface layer is very dark grayish brown 
sandy loam about 3 inches thick. The subsurface layer is 
brown, dark brown, and dark yellowish brown sandy 
loam about 16 inches thick. The next 16 inches is multi- 
colored sandy loam. The subsoil is reddish brown and 
yellowish red loamy sand about 9 inches thick. The un- 
derlying material to a depth of about 60 inches is reddish 
brown and yellowish red loamy sand. In some areas the 
surface layer is loam or loamy sand. In cultivated areas, 
which commonly are moderately eroded, plowing has 
mixed most of the subsurface layer with the surface 
layer. 

Included with this soil in mapping are small areas of 
Adolph, Cromwell, Magnor, Rosholt, and Seelyeville 
soils. The somewhat poorly drained Magnor soils are in 
concave areas and on the narrow margins of depres- 
sions. The very poorly drained Adolph and Seelyeville 
soils occupy small depressions. Cromwell and Rosholt 
soils are underlain by sand and gravel. They are inter- 
mingled with Amery soils. Also included are a few areas 
where the slope is more than 20 percent and small 
areas where it is less than 12 percent. Included areas 
make up 10 to 15 percent of the unit. 

Permeability is moderate or moderately slow, and 
available water capacity is moderate. Runoff is rapid in 
cultivated areas. Organic-matter content is moderate. 
Root penetration is somewhat restricted by compact gla- 
cial till below a depth of about 30 inches. 

Most areas remain wooded. Some are farmed. The 
potential is poor for cultivated crops, good for pasture 
and woodland, and fair for most engineering uses. 

This soil is poorly suited to growing corn and small 
grain and well suited to grasses and legumes for forage. 
If, cultivated crops are grown, the hazard of erosion is 
severe. In most areas slopes are too short and irregular 
for stripcropping, terracing, or farming on the contour. 
Proper crop rotations, minimum tillage, or winter cover 
crops in combination with spring plowing help to prevent 
excessive soil loss. Returning crop residue to the soil or 
regularly adding other organic material helps to maintain 
good tilth, improves fertility, and increases the rate of 
water infiltration. Small wet depressions interfere with 
cultivation. Draining these depressions is difficult. As a 
result of the moderate available water capacity, crop 
yields are limited during dry periods. 

The use of this soil as pasture is effective in control- 
ling erosion. The soil is suited to many of the pasture 
grasses and legumes. Overgrazing, however, results in 
surface compaction, poor tilth, and excessive erosion. 
Proper stocking rates and pasture rotation keep the pas- 
ture and the soil in good condition. 

This soil is suited to trees used for wood products. 
The soil related forest management problems are the 
slope and the encroachment of brush following harvest. 
Planting trees on the contour and carefully locating skid 
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roads during harvest minimize erosion and improve 
equipment trafficability. Seedling survival on the steeper 
slopes facing south or west can be improved by care in 
planting and by selection of vigorous planting stock. Suit- 
able herbicides effectively control the brush competing 
with natural regeneration following harvest. The brush 
can be removed mechanically if it is a problem. Skidding 
can expose sufficient mineral soil to allow adequate re- 
generation. 

Because this soil is hilly and moderately or moderately 
slowly permeable, it is. poorly suited to septic tank ab- 
sorption fields. Increasing the size of the absorption field 
or building a filtering mound of suitable material helps to 
overcome the excessively slow permeability. The less 
sloping included areas are better sites for septic tank 
absorption fields. 

The slope limits this soil as a site for dwellings, but 
this limitation can be overcome by land shaping or avoid- 
ed by constructing buildings in the less sloping included 
areas. Because of the slope, extensive cutting and filling 
generally is needed if local roads and streets are built. 
The soil lacks the strength needed to support vehicular 
traffic, but this limitation can be overcome by strengthen- 
ing or replacing the base material. 

Capability subclass !Ve; woodland suitability subclass 
2r. 


AlE—Amery sandy loam, 20 to 30 percent slopes. 
This steep or very hilly, well drained soil is on convex 
ridgetops or side slopes on glacial moraines. Individual 
areas are irregular in shape and generally are 5 to 25 
acres in size. Slopes are short and uneven, and shallow 
depressions are common. In most areas scattered 
stones are on the surface. 

Typically, the surface layer is very dark grayish brown 
sandy loam about 3 inches thick. The subsurface layer is 
brown, dark brown, and dark yellowish brown sandy 
loam about 12 inches thick. The next 14 inches is multi- 
colored sandy !oam. The subsoil is reddish brown and 
yellowish red loamy sand about 7 inches thick. The un- 
derlying material to a depth of about 60 inches is reddish 
brown and yellowish red loamy sand. In some areas the 
surface layer is loam or loamy sand. A few areas have 
been cultivated and are eroded. 

Included with this soil in mapping are small areas of 
Adolph, Cromwell, Magnor, Rosholt, and Seelyeville 
soils. The somewhat poorly drained Magnor soils are in: 
concave areas on the margins of depressions. The very 
poorly drained Adolph and Seelyeville soils are in small 
depressions. Cromwell and Rosholt soils are underlain 
by sand and gravel. They are intermingled with Amery 
soils. Also included are a few areas where the slope is 
more than 30 percent and small areas where it is less 
than 20 percent. Included areas make up 10 to 15 per- 
cent of the unit. 

Permeability is moderate or moderately slow, and 
available water capacity is moderate. Organic-matter 


POLK COUNTY, WISCONSIN 


content also is moderate. Root penetration is somewhat 
restricted by compact glacial till below a depth of about 
30 inches. 

Most areas are woodland. A few are pasture. The 
potential is good for woodland, fair for pasture, and poor 
for cultivated crops and most engineering uses. 

The hazard of erosion is severe. As a result, this soil 
generally is unsuitable for cultivated crops. Under such 
intensive management as contour farming in combination 
with minimum tillage, a limited number of row crops can 
be included in the crop rotation without excessive soil 
loss. Small wet depressions interfere with cultivation. 
Draining these depressions is difficult. 

The use of this soil as pasture or hayland is effective 
in controlling erosion. The soil is poorly suited to growing 
many of the pasture grasses and legumes. The slope 
can hinder the machinery that is used when pasture is 
renovated. Overgrazing results in surface compaction, 
poor tilth, and excessive erosion. Proper stocking rates 
and pasture rotation keep the pasture and the soil in 
good condition. 

This soil is suited to trees used for wood products. 
The soil related problems of forest management are the 
slope and the encroachment of brush following harvest. 
Planting trees on the contour and carefully locating skid 
roads during harvest minimize erosion and improve 
equipment trafficability. Care in planting and selection of 
vigorous planting stock improve seedling survival on the 
steeper slopes facing south or west. Suitable herbicides 
effectively control the brush competing with natural re- 
generation following harvest. The brush can be removed 
mechanically if it is a problem. Skidding can expose 
sufficient mineral soil to allow adequate regeneration. 

Because this soil is steep or very hilly and moderately 
or moderately slowly permeable, it is poorly suited to 
septic tank absorption fields. Increasing the size of the 
absorption field or building a filtering mound of suitable 
material helps to overcome the excessively slow perme- 
ability. The less steep included areas are better sites for 
septic tank absorption fields. 

The slope limits this soil as a site for dwellings, but 
this limitation can be overcome by land shaping or avoid- 
ed by constructing buildings in the less steep included 
areas. Because of the slope, extensive cutting and filling 
generally is needed if local roads and streets are built. 
The soil lacks the strength needed to support vehicular 
traffic, but this limitation can be overcome by strengthen- 
ing or replacing the base material. 

Capability subclass Vle; woodland suitability subclass 
2r. 


AnB—Amery silt loam, 1 to 6 percent slopes. This 
nearly level and undulating, well drained soil is on plane 
or convex ridgetops on glacial moraines. Individual areas 
are irregular in shape and generally are 5 to 40 acres in 
size. In many areas scattered stones are on the surface. 
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Typically, the surface layer is very dark grayish brown 
silt loam about 3 inches thick. The subsurface layer is 
brown and dark brown silt loam about 10 inches thick. 
The next 15 inches is a mixture of the subsoil and the 
subsurface layer. The subsoil is reddish brown and yel- 
lowish red sandy loam about 10 inches thick. The under- 
lying material to a depth of about 60 inches is reddish 
brown and yellowish red sandy loam. In some areas the 
upper part of the subsoil is silt loam or loam. In cultivat- 
ed areas plowing has mixed the upper part of the sub- 
surface layer with the surface layer. In some areas the 
surface layer is loam. 

Included with this soil in mapping are small areas of 
Freeon and Magnor soils. The moderately well drained 
Freeon soils occupy small concave slopes. The some- 
what poorly drained Magnor soils occupy small concave 
slopes and shallow depressions. Also included are small 
areas of a soil that is underlain by sand and gravel and a 
few areas where slopes are short and more than 6 
percent. Included areas make up 5 to 10 percent of the 
unit. 

Permeability is moderate or moderately slow, and 
available water capacity is moderate. Runoff is slow in 
cultivated areas. Organic-matter content is moderate. 
Tilth is good, but the soil tends to crust or puddle after 
heavy rains. Root penetration is somewhat restricted by 
compact glacial till below a depth of about 30 inches. 

Some areas are farmed, and others remain wooded. 
The potential is good for cultivated crops, pasture, and 
woodland and fair for most engineering uses. 

This soil is suited to growing corn and small grain and 
to grasses and legumes for forage. If cultivated crops 
are grown, the hazard of erosion is slight or moderate. In 
most areas slopes are too short and irregular for strip- 
cropping, terracing, or farming on the contour. Proper 
crop rotations, minimum tillage, and winter cover crops in 
combination with spring plowing help to prevent exces- 
sive soil loss. Returning crop residue to the soil or regu- 
larly adding other organic material helps to maintain 
good tilth, improves fertility, and increases the rate of 
water infiltration. As a result of the moderate available 
water capacity, crop yields are limited during dry periods. 

This soil is well suited to growing many of the pasture 
grasses and legumes. Overgrazing or grazing when the 
soil is too wet, however, causes surface compaction, 
excessive runoff, and poor tilth. Proper stocking rates, 
pasture rotation, timely deferment of grazing, and re- 
stricted use during wet periods keep the pasture and the 
soil in good condition. 

This soil is suited to trees used for wood products. 
The only soil related forest management problem is 
competition from brush following harvest. This competi- 
tion can interfere with natural regeneration. It can be 
reduced by suitable herbicides or by mechanical removal 
of the brush. 

This soil is moderately suited to septic tank absorption 
fields. In some areas it is too slowly permeable, but 
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increasing the size of the absorption field or building a 
filtering mound of suitable material helps to overcome 
this limitation. The soil lacks the strength needed to 
support vehicular traffic. Providing suitable base and sub- 
base material helps to prevent the damage to roads and 
streets resulting from low strength and frost action. 

Capability subclass lle; woodland suitability subclass 
20. 


AnC—Amery silt loam, 6 to 12 percent slopes. This 
rolling, well drained soil is on convex ridgetops or side 
slopes on glacial moraines. Individual areas are irregular 
in shape and generally are 5 to 25 acres in size. Slopes 
are short and uneven, and shallow depressions are 
common. In most areas scattered stones are on the 
surface. 

Typically, the surface layer is very dark grayish brown 
silt loam about 3 inches thick. The subsurface layer is 
brown and dark brown silt loam about 10 inches thick. 
The next 15 inches is a mixture of the subsoil and the 
subsurface layer. The subsoil is reddish brown and yel- 
lowish red sandy loam about 10 inches thick. It has 
projections of brown sandy loam from the subsurface 
layer. The underlying material to a depth of about 60 
inches is reddish brown and yellowish red sandy loam. In 
some areas the upper part of the subsoil is silt loam or 
loam. In places the surface layer is loam. In cultivated 
areas, which commonly are moderately eroded, plowing 
has mixed most or all of the subsurface layer with the 
surface layer. 

Included with this soil in mapping are small areas of 
Freeon and Magnor soils. The moderately well drained 
Freeon soils are in concave areas where the silty mantle 
is somewhat thicker. The somewhat poorly drained 
Magnor soils are in concave areas and shallow depres- 
sions. Also included are small areas of a soil that is 
underlain by sand and gravel, areas where the slope is 
more than 12 percent, and a few small areas where it is 
less than 6 percent. Included areas make up 5 to 15 
percent of the unit. 

Permeability is moderate or moderately slow, and 
available water capacity is moderate. Runoff is moderate 
in cultivated areas. Organic-matter content is moderate. 
Root penetration is somewhat restricted by compact gla- 
cial till below a depth of about 30 inches. Tilth is good, 
but the soil tends to crust or puddle after heavy rains. 

Many areas remain wooded. Some are farmed. The 
potential is good for pasture and woodland and fair for 
cultivated crops and most engineering uses. 

This soil is suited to growing corn and small grain and 
to grasses and legumes for forage. If cultivated crops 
are grown, the hazard of erosion is moderate. In most 
areas slopes are too short and irregular for stripcropping, 
terracing, or farming on the contour. Proper crop rota- 
tions, minimum tillage, and winter Cover crops in combi- 
nation with spring plowing help to prevent excessive soil 
loss. Returning crop residue to the soil or regularly 
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adding other organic material helps to maintain good 
tilth, improves fertility, and increases the rate of water 
infiltration. As a result of the moderate available water 
Capacity, crop yields are limited during dry periods. 

This soil is suited to growing many of the pasture 
grasses and legumes. Overgrazing or grazing when the 
soil is too wet, however, causes surface compaction, 
excessive runoff, and poor tilth. Proper stocking rates, 
pasture rotation, timely deferment of grazing, and re- 
stricted use during wet periods keep the pasture and the 
soil in good condition. 

This soil is suited to trees used for wood products. 
The only soil related forest management problem: is 
competition from brush following harvest. This competi- 
tion can interfere with natural regeneration. It can be 
reduced by suitable herbicides or by mechanical removal 
of the brush. 

This soil is moderately suited to septic tank absorption 
fields. In some areas it is too slowly permeable, but 
increasing the size of the absorption field or building a 
filtering mound of suitable material helps to overcome 
this limitation. 

The slope limits this soil as a site for dwellings, but 
this limitation can be overcome by land shaping or avoid- 
ed by constructing buildings in the less sloping included 
areas. The soil lacks the strength needed to support 
vehicular traffic. Providing suitable base and subbase 
material helps to prevent the damage to roads and 
streets resulting from low strength and frost action. 

Capability subclass Ille; woodland suitability subclass 
20. 


AoB—Amery complex, 1 to 6 percent slopes. This 
map unit consists of nearly level and undulating, some- 
what excessively drained, well drained, and moderately 
well drained soils formed in mixed glacial drift on pitted 
glacial moraines. Slopes are short and irregular, and 
depressions and small wet areas are common. Individual 
areas are irregular in shape and generally are 10 to 60 
acres in size. They are 55 to 65 percent Amery soils and 
15 to 25 percent Alban, Brill, Campia, Cromwell, Freeon, 
and Rosholt soils. The soils are so intricately mixed or 
are in such small areas that mapping them separately is 
not practical. 

Typically, the Amery soil has a surface layer of very 
dark grayish brown sandy loam about 3 inches thick. The 
subsurface layer is brown and dark brown sandy loam 
about 15 inches thick. The next 16 inches is multicolored. 
sandy loam. The subsoil is reddish brown and yellowish 
red loamy sand and sandy loam about 9 inches thick. 
The underlying material to a depth of about 60 inches is 
reddish brown and yellowish red loamy sand. In places 
the surface layer is loam or silt loam. In some areas the 
subsurface layer and part of the subsoil are loam or silt 
loam. 

The Alban, Campia, and Rosholt soils are well drained, 
the Cromwell soils somewhat excessively drained, and 
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the Brill and Freeon soils moderately well drained. The 
Alban soils formed in loamy material over glacial lacus- 
trine sediments, the Brill soils in silty material over glacial 
outwash sediments, the Campia soils in silty material 
over glacial lacustrine sediments, the Cromwell and Ro- 
sholt soils in loamy material over glacial outwash sedi- 
ments, and the Freeon soils in silty material over loamy 
glacial till. 

Included in this unit in mapping are small areas of the 
somewhat poorly drained Magnor, Mora, and Poskin 
soils on concave slopes and in shallow depressions and 
small areas of the very poorly drained Adolph, Rifle, and 
Seelyeville soils in deep depressions. Also included are a 
few areas where the slope is more than 6 percent. |n- 
cluded areas make up 10 to 15 percent of the unit. 

Permeability is moderate or moderately slow in the 
Amery soil and moderately slow to very rapid in the 
Alban, Brill, Campia, Cromwell, -Freeon, and Rosholt 
soils. Available water capacity is moderate in the Amery 
soil and very high to low in the other soils. Root penetra- 
tion is somewhat restricted by compact glacial till below 
a depth of about 30 inches in the Amery and Freeon 
soils. Cromwell soils are droughty. 

Most areas are woodland. Some are used for cultivat- 
ed crops or pasture. The potential is fair for cultivated 
crops, good for pasture and woodland, and poor for 
most engineering uses. 

These soils are suited to growing corn and small grain 
and to grasses and legumes for forage. If cultivated 
crops are grown, the hazard of erosion is moderate. 
Slopes are too short and irregular for stripcropping, ter- 
racing, or farming on the contour. Proper crop rotations 
help to prevent excessive erosion. Minimum tillage and 
winter cover crops in combination with spring plowing 
help to prevent excessive soil loss:in row cropped areas. 
Because some of the soils are droughty, some crops 
mature unevenly. Wet depressions interfere with cultiva- 
tion. Draining these depressions generally is difficult. Re- 
turning crop residue to the soil or regularly adding other 
organic material helps to maintain good tilth and im- 
proves fertility. 

These soils are suited to growing many of the pasture 
grasses and legumes. Overgrazing or grazing when the 
soil is too wet, however, results in surface compaction, 
erosion, and poor tilth. Proper stocking rates, pasture 
rotation, and restricted use during wet periods keep the 
pasture and the soil in good condition. 

These soils are suited to trees used for wood prod- 
ucts. The only soil related forest management problem is 
competition from brush following harvest. This competi- 
tion can interfere with natural regeneration. It can be 
reduced by suitable herbicides or by mechanical removal 
of the brush. 

Because this map unit is complex, onsite investigation 
is needed to select suitable areas large enough for 
septic tank absoption fields and for building site develop- 
ment. Most of the soils lack the strength needed to 
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support vehicular traffic, but strengthening or replacing 
the base material can overcome this limitation. Adding 
suitable subbase material helps to prevent the road 
damage caused by frost action. 

Capability subclass lle; woodland suitability subclass 
20. 


AoC—Amery complex, 6 to 12 percent slopes. This 
map unit consists of rolling, somewhat excessively 
drained and well drained soils formed in mixed glacial 
drift on pitted glacial moraines. Slopes are short and 
irregular, and depressions and small wet areas are 
common. Individual areas are irregular in shape and gen- 
erally are 10 to 60 acres in size. They are 45 to 55 
percent Amery soils and 25 to 35 percent Alban, 
Campia, Cromwell, Menahga, and Rosholt soils. These 
soils are so intricately mixed or are in such small areas 
that mapping them separately is not practical. 

Typically, the Amery soil has a surface layer of very 
dark grayish brown sandy loam about 3 inches thick. The 
subsurface layer is brown and dark brown sandy loam 
about 16 inches thick. The next 16 inches is multicolored 
sandy loam. The subsoil is reddish brown and yellowish 
red loamy sand and sandy loam about 9 inches thick. 
The underlying material to a depth of about 60 inches is 
reddish brown and yellowish red loamy sand. In places 
the surface layer is loam or silt loam. In some areas the 
subsurface layer and part of the subsoil are loam or silt 
loam. 

The Alban, Campia, and Rosholt soils are well drained 
and the Cromwell and Menahga soils somewhat exces- 
sively drained. The Alban soils formed in loamy material 
over glacial lacustrine sediments, the Campia soils in 
silty material over glacial lacustrine sediments, the Crom- 
well and Rosholt soils in loamy material over glacial 
outwash sediments, and the Menahga soils in sandy 
glacial outwash. 

Included in this unit in mapping are small areas of the 
somewhat poorly drained Magnor, Mora, and Poskin 
soils on concave slopes and in shallow depressions and 
small areas of the very poorly drained Adolph, Rifle, and 
Seelyeville soils in deep depressions. Also included are a 
few areas where the slope is more than 12 percent and 
small areas where it is less than 6 percent. Included 
areas make up 10 to 15 percent of the unit. 

Permeability is moderate or moderately slow in the 
Amery soil and moderate to very rapid in the Alban, 
Campia, Cromwell, Menahga, and Roshoit soils. Availa- 
ble water capacity is moderate in the Amery soil and 
very high to low in the other soils. Root penetration is 
somewhat restricted by compact glacial till below a 
depth of about 30 inches in the Amery soil. Cromwell 
and Menahga soils are droughty. 

Most areas are woodland. A few are farmed or pas- 
tured. The potential is fair for cultivated crops, good for 
pasture and woodland, and poor for most engineering 
uses. 
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These soils are suited to growing corn and small grain 
and to grasses and legumes for forage. If cultivated 
crops are grown, the hazard of erosion is moderate. 
Slopes are too short and irregular for stripcropping, ter- 
racing, or farming on the contour. Proper crop rotations 
help to prevent excessive erosion. Minimum tillage and 
winter cover crops in combination with spring plowing 
help to prevent excessive soil loss in row cropped areas. 
Because some of the soils are droughty, some crops 
mature unevenly. Wet depressions interfere with cultiva- 
tion. Draining these depressions generally is difficult. Re- 
turning crop residue to the soil or regularly adding other 
organic material helps to maintain good tilth and im- 
proves fertility. 

These soils are suited to growing many of the pasture 
grasses and legumes. Overgrazing or grazing when the 
soil is too wet, however, results in surface compaction, 
erosion, and poor tilth. Proper stocking rates, pasture 
rotation, and restricted use during wet periods keep the 
pasture and the soil in good condition. 

These soils are suited to trees used for wood prod- 
ucts. The only soil related forest management problem is 
competition from brush following harvest. This competi- 
tion can interfere with natural regeneration. It can be 
reduced by suitable herbicides or by mechanical removal 
of the brush. 

Because this map unit is complex, onsite investigation 
is needed to select suitable areas large enough for 
septic tank absorption fields and for building site devel- 
opment. If local roads and streets are built, extensive 
cutting and filling generally is needed because slopes 
are rolling and irregular. Most of the soils lack the 
strength needed to support vehicular traffic, but strength- 
ening or replacing the base material can overcome this 
limitation. Adding suitable subbase material helps to pre- 
vent the road damage caused by frost action. 

Capability subclass Ille; woodland suitability subclass 
20. 


AoD—Amery complex, 12 to 20 percent slopes. 
This map unit consists of hilly, somewhat excessively 
drained and well drained soils formed in mixed glacial 
drift on pitted glacial moraines. Slopes are short and 
irregular, and depressions and small wet areas are 
common. Individual areas are irregular in shape and gen- 
erally are 10 to 60 acres in size. They are 45 to 55 
percent Amery soils and 25 to 35 percent Alban, 
Campia, Cromwell, Menahga, and Rosholt soils. These 
soils are so intricately mixed or are in such small areas 
that mapping them separately is not practical. 

Typically, the Amery soil has a surface layer of very 
dark grayish brown sandy loam about 3 inches thick. The 
subsurface layer is brown and dark brown sandy loam 
about 16 inches thick. The next 16 inches is multicolored 
sandy loam. The subsoil is reddish brown and yellowish 
red loamy sand and sandy loam about 9 inches thick. 
The underlying material to a depth of about 60 inches is 
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reddish brown and yellowish red loamy sand. In places 
the surface layer is loam or silt loam. In some areas the 
subsurface layer and part of the subsoil are loam or silt 
loam. In cultivated areas, which commonly are eroded, 
plowing has mixed most or all of the subsurface layer 
with the surface layer. 

The Alban, Campia, and Rosholt soils are well drained 
and the Cromwell and Menahga soils somewhat exces- 
sively drained. The Alban soils formed in loamy material 
over glacial lacustrine sediments, the Campia soils in 
silty material over glacial lacustrine sediments, the Crom- 
well and Rosholt soils in loamy material over glacial 
outwash sediments, and the Menahga soils in sandy 
glacial outwash. 

Included in this unit in mapping are small areas of the 
somewhat poorly drained Magnor, Mora, and Poskin 
soils on concave slopes and in shallow depressions and 
small areas of the very poorly drained Adolph, Rifle, and 
Seelyeville soils in deep depressions. Also included are a 
few areas where the slope is more than 20 percent and 
small areas where it is less than 12 percent. Included 
areas make up 10 to 15 percent of the unit. 

Permeability is moderate or moderately slow in the 
Amery soil and moderate to very rapid in the Alban, 
Campia, Cromwell, Menahga, and Rosholt soils. Availa- 
ble water capacity is moderate in the Amery soil and 
very high to low in the other soils. Root penetration is 
somewhat restricted by compact glacial till below a 
depth of about 30 inches in the Amery soil. Cromwell 
and Menahga soils are droughty. 

Most areas are woodland. A few are farmed or pas- 
tured. The potential is good for woodland, fair for pas- 
ture, and poor for cultivated crops and most engineering 
uses. 

These soils are poorly suited to growing corn and 
small grain and to grasses and legumes for forage. If 
cultivated crops are grown, the hazard of erosion is 
severe. Slopes are too short and irregular for stripcrop- 
ping, terracing, or farming on the contour. Proper crop 
rotations help to prevent excessive erosion. Minimum 
tillage and winter cover crops in combination with spring 
plowing help to prevent excessive soil loss in row 
cropped areas. Because some of the soils are droughty, 
some crops mature unevenly. Wet depressions interfere 
with cultivation. Draining these depressions generally is 
difficult. Returning crop residue to the soil or regularly 
adding other organic material helps to maintain good tilth 
and improves fertility. 

These soils are suited to growing many, of the pasture 
grasses and legumes. Overgrazing, however, results in 
surface compaction, erosion, and poor tilth. Proper 
stocking rates and pasture rotation help to keep the 
pasture and the soil in good condition. 

These soils are suited to trees used for wood prod- 
ucts. The soil related forest management problems are 
the slope and the encroachment of brush following har- 
vest. Planting trees on the contour and carefully locating 
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skid roads during harvest minimize erosion and improve 
equipment trafficability. Care in planting and selection of 
vigorous planting stock improve seedling survival on the 
steeper slopes facing south or west. Suitable herbicides 
effectively contro! the brush competing with natural re- 
generation following harvest. The brush can be removed 
mechanically if it is a problem. Skidding can expose 
sufficient mineral soil to allow adequate regeneration. 

Because this map unit is complex, onsite investigation 
is needed to select suitable areas large enough for 
septic tank absorption fields and for building site devel- 
opment. The slope limits these soils as sites for septic 
tank absorption fields and for dwellings and small com- 
mercial buildings, but this limitation can be overcome by 
land shaping or avoided by selecting the less steep in- 
cluded areas. 

If local roads and streets are built on these soils, 
extensive cutting and filling generally is needed because 
slopes are hilly and irregular. Most of the soils lack the 
strength needed to support vehicular traffic, but strength- 
ening or replacing the base material can overcome this 
limitation. Adding suitable subbase material helps to pre- 
vent the road damage caused by frost action. 

Capability subclass IVe; woodland suitability subclass 
2r. 


AoE—Amery complex, 20 to 30 percent slopes. 
This map unit consists of very hilly, somewhat excessive- 
ly drained and well drained soils formed in mixed glacial 
drift on pitted glacial moraines. Slopes are short and 
irregular, and depressions and small wet areas are 
common. Individual areas are irregular in shape and gen- 
erally are 10 to 35 acres in size. They are 35 to 45 
percent Amery soils and 35 to 45 percent Alban, 
Campia, Cromwell, Menahga, and Rosholt soils. These 
soils are so intricately mixed or are in such small areas 
that mapping them separately is not practical. ; 

Typically, the Amery soil has a surface layer of very 
dark grayish brown sandy loam about 3 inches thick. The 
subsurface layer is brown and dark brown sandy loam 
about 12 inches thick. The next 14 inches is multicolored 
sandy loam. The subsoil is reddish brown and yellowish 
red loamy sand and sandy loam about 7 inches thick. 
The underlying material to a depth of about 60 inches is 
reddish brown and yellowish red loamy sand. In places 
the surface layer is loam or silt loam. In some areas the 
subsurface layer and part of the subsoil are loam or silt 
loam. 

The Alban, Campia, and Rosholt soils are well drained 
and the Cromwell and Menahga soils somewhat exces- 
sively drained. The Alban soils formed in loamy material 
over glacial lacustrine sediments, the Campia soils in 
silty material over glacial lacustrine sediments, the Crom- 
well and Rosholt soils in loamy material over glacial 
outwash sediments, and the Menahga soils in sandy 
glacial outwash. 
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Included in this unit in mapping are small areas of the 
somewhat poorly drained Magnor, Mora, and Poskin 
soils on concave slopes and in shallow depressions, 
small areas of the very poorly drained Adolph, Rifle, and 
Seelyeville soils in deep depressions, and a few areas of 
the excessively drained Emmert soils on small eskers 
and kames. Also included are a few areas where the 
slope is more than 30 percent and small areas where it 
is less than 20 percent. Included areas make up 10 to 
15 percent of the unit. 

Permeability is moderate or moderately slow in the 
Amery soil and moderate to very rapid in the Alban, 
Campia, Cromwell, Menahga, and Rosholt soils. Availa- 
ble water capacity is moderate in the Amery soil and 
very high to low in the other soils. Root penetration is 
somewhat restricted by compact glacial till below a 
depth of 30 inches in the Amery soil. Cromwell and 
Menahga soils are droughty. 

Most areas are woodland. The potential is good for 
woodland, fair for pasture, and poor for cultivated crops 
and most engineering uses. 

These soils are generally unsuitable for cultivated 
crops because of the very hilly slopes and a severe 
hazard of erosion. They are suited to growing many of 
the pasture grasses and legumes. The use of these soils 
as pasture or hayland is effective in controlling erosion. 
The very hilly slopes hinder farm machinery. Bluegrass 
should be favored in areas that are too steep for ma- 
chinery and cannot be renovated by chemicals. Over- 
grazing results in surface compaction, poor tilth, and 
erosion. Proper stocking rates and pasture rotation keep 
the pasture and the soil in good condition. 

These soils are suited to trees used for wood prod- 
ucts. The soil related forest management problems are 
the slope and the encroachment of brush following har- 
vest. Planting trees on the contour and carefully locating 
skid roads during harvest minimize erosion and improve 
equipment trafficability. Care in planting and selection of 
vigorous planting stock improve seedling survival on the 
steeper slopes facing south or west. Suitable herbicides 
effectively control the brush competing with natura! re- 
generation following harvest. The brush can be removed 
mechanically if it is a problem. Skidding can expose 
sufficient mineral soil to allow adequate regeneration. 

Because this map unit is complex, onsite investigation 
is needed to select suitable areas large enough for 
septic tank absorption fields and building site develop- 
ment. These soils are poorly suited as sites for septic 
tank absorption fields and for dwellings and small com- 
mercial buildings because they are very hilly. This limita- 
tion can be overcome, however, by extensive land shap- 
ing or avoided by selecting the less steep included 
areas. 

If local roads and streets are built on these soils, 
extensive cutting and filling generally is needed because 
slopes are very hilly and irregular. Most of the soils lack 
the strength needed to support vehicular traffic, but 
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strengthening or replacing the base material can over- 
come this limitation. Adding suitable subbase material 
helps to prevent the road damage caused by frost 
action. 

Capability subclass Vile; woodland suitability subclass 
ar. 


ArC—Amery-Rock outcrop complex, 2 to 12 per- 
cent slopes. This map unit consists of an undulating 
and rolling, well drained Amery soil and Rock outcrop on 
glacial moraines. Individual areas are oval and generally 
are 5 to 30 acres in size. They are 50 to 60 percent 
Amery soil and 15 to 35 percent Rock outcrop (fig. 6). 
The rock outcrops are gabbro and diabase and basic 
igneous rocks locally known as traprock. The Amery soil 
and Rock outcrop are so intricately mixed or are in such 
small areas that mapping them separately is not practi- 
cal. 

Typically, the Amery soil has a surface layer of very 
dark grayish brown sandy loam about 3 inches thick. The 
subsurface layer is brown and dark brown sandy loam 
about 16 inches thick. The next 16 inches is multicolored 
sandy loam. The subsoil is reddish brown and yellowish 
red loamy sand and sandy foam about 9 inches thick. 
The underlying material to a depth of about 60 inches is 
reddish brown and yellowish red loamy sand. In some 
areas the surface layer is loam or silt loam. In places the 
subsurface layer and part of the subsoil are loam or silt 
loam. 

Included with this unit in mapping are small areas of 
Rosholt soils, which have very rapidly permeable under- 
lying material; small areas of the moderately well drained 
Freeon soils and somewhat poorly drained Magnor and 
Mora soils on concave slopes or in shallow depressions; 
and areas where bedrock is within 40 inches of the 
surface. Also included are a few areas where slopes are 
short and more than 12 percent. Included areas make up 
5 to 15 percent of the unit. 

The Amery soil is moderately or moderately slowly 
permeable and has a moderate available water capacity. 
Root penetration is somewhat restricted by compact gla- 
cial till below a depth of about 30 inches in the Amery 
soil. The Rock outcrop is very hard and generally imper- 
meable. 

Most areas are woodland or pasture. The potential is 
good for woodland, fair for pasture, and poor for cultivat- 
ed crops and most engineering uses. 

This map unit is generally unsuited to growing corn 
and smal! grain and to grasses and legumes for forage 
because the Rock outcrop hinders farm machinery. It is 
suited to a limited number of pasture grasses and le- 
gumes. Yields are low because of the extensive areas of 
Rock outcrop. Bluegrass should be favored in .areas 
where Rock outcrop prohibits the use of farm machinery 
and renovation by chemicals is not feasible. 

This map unit is poorly suited to trees used for wood 
products. Trees grow well on the Amery soil, but the 
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Rock outcrop hinders machinery. Planting by hand and 
on the contour and carefully locating access roads help 
to offset trafficability problems and control erosion. 

The Amery soil is moderately well suited as a site for 
septic tank absorption fields. In some areas it is too 
slowly permeable, but increasing the size of the absorp- 
tion field or building a filtering mound of suitable material 
helps to overcome this limitation. Onsite investigation is 
needed to identify the unsuitable areas of Rock outcrop 
and the included areas where the soils are shallow to 
rock or are too poorly drained. This unit is poorly suited 
as a site for buildings and local roads and streets be- 
cause of the Rock outcrop. It is a source of crushed rock 
for construction and road building. 

Capability subclass Vis; Amery soil in woodiand suit- 
ability subclass 20, Rock outcrop not assigned to a 
woodland suitability subclass. 


ArD—Amery-Rock outcrop complex, 12 to 45 per- 
cent slopes. This map unit consists of a hilly to very 
steep, well drained Amery soil and Rock outcrop on 
bedrock ridges. Individual areas are oval and generally 
are 3 to 30 acres in size. They are 30 to 40 percent 
Amery soil and 35 to 60 percent Rock outcrop (fig. 7). 
The rock outcrops are gabbro and diabase and basic 
igneous rocks locally known as traprock. The Amery soil 
is on the tops and concave sides of ridges, and the 
Rock outcrop is on convex side slopes. The Amery soil 
and Rock outcrop are so intricately mixed or are in such 
small areas that mapping them separately is not practi- 
cal. 

Typically, the Amery soil has a surface layer of very 
dark grayish brown sandy loam about 3 inches thick. The 
subsurface layer is brown and dark brown sandy loam 
about 12 inches thick. The next 14 inches is multicolored 
sandy loam. The subsoil is reddish brown and yellowish 
red loamy sand and sandy loam about 7 inches thick. 
The underlying material to a depth of about 60 inches is 
reddish brown and yellowish red loamy sand. In places 
the surface layer is loam or silt loam. In some areas the 
subsurface layer and part of the subsoil are loam or silt 
loam. 

Included with this unit in mapping are small areas of 
the somewhat excessively drained Chetek and Cromwell 
soils, small areas of the somewhat poorly drained 
Magnor and Mora soils in shallow depressions, and 
areas where bedrock is within 40 inches of the surface. 
Also included are a few areas where the slope is less 
than 12 percent. Included areas make up 5 to 15 per- 
cent of the unit. 

The Amery soil is moderately or moderately slowly 
permeable and has a moderate available water capacity. 
Root penetration is somewhat restricted by compact gla- 
cial till below a depth of about 30 inches in the Amery 
soil. The Rock outcrop is very hard and generally imper- 
meable. 
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Most areas are wooded. This map unit is generally 
unsuitable for cultivated crops, pasture, and most engi- 
neering uses because of the Rock outcrop and the hilly 
to very steep slopes. The Amery soil is suited to wood- 
land. The Rock outcrop is a source of crushed rock for 
construction and road building. 

Capability subclass VIlls; Amery soil in woodland suit- 
ability subclass 2r, Rock outcrop not assigned to a 
woodland suitability subclass. 


AtA—Antigo silt loam, 0 to 2 percent slopes. This 
nearly level, well drained soil is on broad glacial outwash 
plains and stream terraces. Individual areas are irregular 
in shape and generally are 10 to 100 acres in size. 

Typically, the surface layer is very dark grayish brown 
silt loam about 10 inches thick. The subsurface layer is 
brown silt loam about 4 inches thick. The next 6 inches 
is a mixture of the subsoil and the subsurface layer. The 
subsoil is about 14 inches thick. It is dark yellowish 
brown silt loam over dark brown loam. The underlying 
material to a depth of about 60 inches is dark brown and 
reddish brown, stratified sand and gravel. In places, the 
silty mantle is thinner and depth to the underlying materi- 
al is less than 34 inches. In some areas the underlying 
material contains little or no gravel. 

Included with this soil in mapping are a few small 
areas of the moderately well drained Brill and somewhat 
poorly drained Poskin soils on concave slopes or in 
shallow depressions. Also included are small areas 
where the slope is more than 2 percent and areas 
where, as a result of loamy bands in the underlying 
material, the downward movement of water is impeded 
and available water capacity is higher. Included areas 
make up 2 to 10 percent of the unit. 

Permeability is moderate in the upper silty material and 
very rapid in the underlying material. Available water 
capacity is moderate. Organic-matter content also is 
moderate, and tilth is good. 

Most areas are farmed. Only a few areas are pasture 
or woodland. The potential is good for cultivated crops, 
pasture, woodland, and most engineering uses. 

This soil is suited to growing corn and small grain and 
to grasses and legumes for forage. Row crops can be 
grown year after year without excessive erosion. Return- 
ing crop residue to the soil or regularly adding other 
organic material helps to maintain good tilth, improves 
fertility, and increases the rate of water infiltration. As a 
result of the moderate available water capacity, crop 
yields are limited during dry periods. 

This soil is suited to growing many of the pasture 
grasses and legumes. Overgrazing or grazing when the 
soil is too wet, however, causes surface compaction and 
poor tilth. Proper stocking rates, pasture rotation, and 
restricted use during wet periods keep the pasture and 
the soil in good condition. 

Although little of the acreage is woodland, this soil is 
suited to trees used for wood products. The only soil 
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related forest management problem is competition from 
brush following harvest. This competition can interfere 
with natural regeneration. It can be reduced by suitable 
herbicides or by mechanical removal of the brush. 

This soil is suited to septic tank absorption fields. The 
effluent can pollute ground water, however, because the 
underlying material is very rapidly permeable. The soil is 
moderately well suited as a site for dwellings and local 
roads and streets. Providing suitable base material 
avoids the problems resulting from the shrinking and 
swelling, low strength, and frost action in this soil. 

Capability subclass Ils; woodland suitability subclass 
20. 


AtB—Antigo silt loam, 2 to 6 percent slopes. This 
undulating, well drained soil is on broad glacial outwash 
plains and stream terraces. Individual areas are irregular 
in shape and generally are 5 to 50 acres in size. 

Typically, the surface layer is very dark grayish brown 
silt loam about 10 inches thick. The subsurface layer is 
brown silt loam about 4 inches thick. The next 6 inches 
is a mixture of the subsoil and the subsurface layer. The 
subsoil is about 14 inches thick. It is dark yellowish 
brown silt loam over dark brown loam. The underlying 
material to a depth of about 60 inches is dark brown and 
reddish brown, stratified coarse sand and gravel. In 
places, the silty mantle is thinner and depth to the un- 
derlying material is less than 34 inches. In some areas 
the underlying material contains little or no gravel. In 
places plowing has mixed the subsurface layer with the 
surface layer. 

Included with this soil in mapping are a few small 
areas of the moderately well drained Brill and somewhat 
poorly drained Poskin soils on concave slopes or in 
shallow depressions. Also included are a few areas 
where slopes are short and more than 6 percent and 
areas where, as a result of loamy bands in the underly- 
ing material, the downward movement of water is imped- 
ed and available water capacity is higher. Included areas 
make up 2 to 15 percent of the unit. 

Permeability is moderate in the upper silty material and 
very rapid in the underlying material. Available water 
capacity is moderate. Organic-matter content also is 
moderate, and tilth is good. 

Most areas are farmed. A few are pasture or wood- 
land. The potential is good for cultivated crops, pasture, 
woodland, and most engineering uses. 

This soil is suited to growing corn and small grain and 
to grasses and legumes for forage. If cultivated crops 
are grown, measures that prevent excessive erosion are 
needed. In most areas slopes are too short and irregular 
for stripcropping, terracing, or farming on the contour. A 
proper crop rotation helps to prevent excessive soil loss. 
In most areas row crops can be grown year after year 
without excessive soil loss if tillage is kept to a minimum. 
Returning crop residue to the soil or regularly adding 
other organic material helps to maintain good tilth, tm- 
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proves fertility, and increases the rate of water infiltra- 
tion. As a result of the moderate available water capac- 
ity, crop yields are limited during dry periods. 

This soil is suited to growing many of the pasture 
grasses and legumes. Overgrazing or grazing when the 
soil is too wet, however, causes surface compaction and 
poor tilth. Proper stocking rates, pasture rotation, and 
restricted use during wet periods keep the pasture and 
the soil in good condition. 

This soil is suited to trees used for wood products. 
The only soil related forest management problem is 
competition from brush following harvest. This competi- 
tion can interfere with natural regeneration. It can be 
reduced by suitable herbicides or mechanical removal of 
the brush. 

This soil is suited to septic tank absorption fields. The 
effluent can pollute ground water, however, because the 
underlying material is very rapidly permeable. The soil is 
moderately well suited as a site for dwellings and local 
roads and streets. Providing suitable base material 
avoids the problems resulting from the shrinking and 
swelling, low strength, and frost action in this soil. 

Capability subclass Ile; woodland suitability subclass 
20. 


AtC2—Antigo silt loam, 6 to 12 percent slopes, 
eroded. This rolling, well drained soil is on glacial 
outwash plains and stream terraces. Individual areas are 
irregular in shape and generally are 5 to 15 acres in size. 

Typically, the surface layer is dark grayish brown silt 
loam about 8 inches thick. The next 6 inches is a mixture 
of the subsoil and the surface layer. The subsoil is about 
14 inches thick. It is dark yellowish brown silt loam over 
dark brown loam. The underlying material to a depth of 
about 60 inches is dark brown and reddish brown, strati- 
fied coarse sand and gravel. In uncultivated areas the 
surface layer overlies a subsurface layer of brown silt 
loam about 4 inches thick. In some areas the surface 
layer is loam or very fine sandy loam. In some places, 
the silty mantle is thinner and depth to the underlying 
material is less than 28 inches. In other places the un- 
derlying material contains little or no gravel. 

Included with this soil in mapping are a few small 
areas of the moderately well drained Brill and somewhat 
poorly drained Poskin soils in shallow depressions, small 
areas of the somewhat excessively drained Chetek soils 
on convex slopes, a few areas where slopes are short 
and more than 12 percent, and some areas where they 
are less than 6 percent. Also included are some areas 
where, as a result of loamy bands in the underlying 
material, the downward movement of water is impeded 
and available water capacity is higher. Included areas 
make up 10 to 15 percent of the unit. 

Permeability is moderate in the upper silty material and 
very rapid in the underlying material. Available water 
capacity is moderate. Surface runoff is medium in culti- 
vated areas. Organic-matter content is low. Erosion has 
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lowered the organic-matter content and the fertility level, 
decreased the capacity of the soil to retain water, and 
resulted in poorer tilth in the surface layer. 

Most areas are farmed. A few are pasture or wood- 
land. The potential is good for cultivated crops, pasture, 
woodland, and most engineering uses. 

This soil is suited to growing corn and small grain and 
to grasses and legumes for forage. If cultivated crops 
are grown, the hazard of further erosion is moderate. In 
most areas slopes are too short and irregular for strip- 
cropping, terracing, or farming on the contour. A proper 
crop rotation helps to prevent excessive soil loss. Mini- 
mum tillage, winter cover crops, and spring plowing help 
to reduce soil losses in row cropped areas. Returning 
crop residue to the soil or regularly adding other organic 
material improves tilth and fertility and increases the rate 
of water infiltration. As a result of the moderate available 
water capacity, crop yields are limited during dry periods. 

This soil is suited to growing many of the pasture 
grasses and legumes. Overgrazing or grazing when the 
soil is too wet, however, results in surface compaction, 
erosion, and poor tilth. Proper stocking rates, pasture 
rotation, and restricted use during wet periods keep the 
pasture and the soil in good condition. 

This soil is suited to trees used for wood products. 
The only soil related forest management problem is 
competition from brush following harvest. This competi- 
tion can interfere with natural regeneration. It can be 
reduced by suitable herbicides or by mechanical removal 
of the brush. 

This soil is moderately suited to septic tank absorption 
fields. The effluent can pollute ground water, however, 
because the underlying material is very rapidly perme- 
able. The soil is moderately well suited as a site for 
dwellings and local roads and streets. Providing suitable 
base material avoids the problems resulting from the 
shrinking and swelling, low strength, and frost action in 
this soil. Because of the slope, land shaping is needed 
on some building sites. The less sloping included areas 
are better building sites. 

Capability subclass Ille; woodland suitability subclass 
20. 


AuA—Auburndale silt loam, 0 to 3 percent slopes. 
This nearly level and gently sloping, poorly drained soil is 
in concave areas and broad drainageways on glacial 
moraines. It is subject to frequent flooding. Most areas 
are long and narrow and are 5 to 20 acres in size. 

Typically, the surface layer is black silt loam about 4 
inches thick. The subsurface layer is light brownish gray, 
mottled silt about 9 inches thick. The next 5 inches is 
multicolored silt loam that has tongues of silt. The sub- 
soil is grayish brown and light brownish gray, mottled silt 
loam about 13 inches thick. The underlying material to a 
depth of about 60 inches is light gray, mottled silt. In 
places the underlying material is sandy loam or has 
strata of loamy sand or sand. 
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Included with this soil in mapping are small areas of 
the somewhat poorly drained Magnor soils on convex 
slopes or in slightly higher positions and a few areas of 
the poorly drained and very poorly drained Adolph soils 
in small depressions. Also included are small areas 
where the slope is more than 3 percent. Included areas 
make up 2 to 10 percent of the unit. 

Permeability is moderately slow, and available water 
capacity is very high. Organic-matter content is moder- 
ate, and tilth is good. This soil receives runoff from 
adjacent slopes and is likely to be ponded for brief peri- 
ods after heavy rains. It is saturated within a foot of the 
surface during wet periods unless it is drained. 

Most areas are farmed. The potential is good for culti- 
vated crops and pasture, fair for woodland, and poor for 
most engineering uses. 

This soil is suited to growing corn and small grain and 
to grasses and legumes for forage. An artificial drainage 
system of surface ditches, land smoothing or subsurface 
drainage, and diversions controls ponding and results in 
more dependable crop production. Returning crop resi- 
due to the soil or regularly adding other organic material 
helps to maintain good tilth and improves fertility. 

If adequately drained, this soil is suited to growing 
many of the pasture grasses and legumes. In undrained 
areas a high water table restricts the suitable pasture 
plants to such species as bluegrass and reed canary- 
grass. Overgrazing or grazing when the soil is too wet 
causes surface compaction and poor tilth. Proper stock- 
ing rates, pasture rotation, and restricted use during wet 
periods keep the pasture and the soil in good condition. 

This soil is suited to trees used for wood products. 
Because the soil is wet, trees generally should be plant- 
ed on prepared ridges if natural regeneration is unreli- 
able. Selection of large, vigorous nursery stock helps to 
avoid a high mortality rate. Harvest is frequently limited 
to periods when the ground is frozen. Clear-cut or group- 
selection harvest methods reduce the danger of windth- 
row to the remaining trees. Suitable herbicides or me- 
chanical removal controls competing vegetation and thus 
permits natural regeneration. 

Because of the seasonal high water table and the 
flooding, this soil is generally unsuited to septic tank 
absorption fields. Artificial drainage and protection from 
ponding are needed if the soil is used as a site for 
dwellings, small commercial buildings, or local roads and 
streets. This soil lacks the strength needed to support 
vehicular traffic, but strengthening or replacing the base 
material can overcome this limitation. Adding suitable 
subbase material helps to prevent the road damage 
caused by frost action. 

Capability subclass Illw; woodland suitability subclass 
3w. 


Ba—Barronett silt loam. This nearly level, poorly 
drained soil is on broad glacial lake plains and terraces. 
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It is subject to occasional flooding. Individual areas are 
irregular in shape and generally are 5 to 50 acres in size. 

Typically, the surface layer is black silt loam about 9 
inches thick. The subsurface layer is light gray, mottled 
silt loam about 7 inches thick. The subsoil is light gray, 
mottled silt loam about 18 inches thick. The underlying 
material to a depth of about 60 inches is light brownish 
gray, mottled, stratified silt and very fine sand. In places 
the surface layer and part of the subsoil are fine sandy 
loam or very fine sandy loam. 

Included with this soil in mapping are a few small 
areas of the somewhat poorly drained Comstock soils on 
convex slopes or in slightly higher positions, a few small 
areas where the surface layer is muck, and a few areas 
of the very poorly drained Cathro soils in shallow depres- 
sions and narrow drainageways. Also included are a few 
areas where the slope is more than 2 percent. Included 
areas make up 2 to 7 percent of the unit. 

Permeability is moderately slow, and available water 
capacity is very high. Organic-matter content is high, and 
tilth is good. In some areas this soil receives runoff from 
adjacent slopes and is likely to be ponded for brief peri- 
ods after heavy rains. It is saturated within a foot of the 
surface during wet periods unless it is drained. 

Most areas are farmed. The potential is good for culti- 
vated crops and pasture and poor for woodland and 
most engineering uses. 

This soil is suited to growing corn and small grain and 
to grasses and legumes for forage. An artificial drainage 
system of surface ditches, land smoothing or subsurface 
drainage, and diversions controls ponding and results in 
more dependable crop production. Returning crop resi- 
due to the soil or regularly adding other organic material 
helps to maintain good tilth and improves fertility. 

If adequately drained, this soil is suited to growing 
many of the pasture grasses and legumes. In undrained 
areas a seasonal high water table restricts the suitable 
pasture plants to such species as bluegrass and reed 
canarygrass. Overgrazing or grazing when the soil is too 
wet causes surface compaction and poor tilth. Proper 
stocking rates, pasture rotation, and restricted use during 
wet periods keep the pasture and the soil in good condi- 
tion. 

This soil is poorly suited to woodland. Trees grow 
slowly and have poor form. Because the soil is wet, they 
generally should be planted on prepared ridges if natural 
regeneration is unreliable. Selection of large, vigorous 
nursery stock helps to avoid a high mortality rate. Har- 
vest is frequently limited to periods when the ground is 
frozen. Clear-cut or group-selection harvest methods 
reduce the danger of windthrow to the remaining trees. 
Suitable herbicides or mechanical removal controls com- 
peting vegetation and thus permits natural regeneration. 

Because of the seasonal high water table and the 
ponding, this soil is generally unsuited to septic tank 
absorption fields. Artificial drainage and protection from 
ponding are needed if the soil is used as a site for 
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dwellings, small commercial buildings, or local roads and 
streets. The soil lacks the strength needed to support 
vehicular traffic, but strengthening or replacing the base 
material can overcome this limitation. Adding suitable 
subbase material helps to prevent the road damage 
caused by frost action. 

Capability subclass Illw; woodland suitability subclass 
5w. 


Be—Barronett Variant fine sandy loam. This nearly 
level, poorly drained soil is on broad glacial lake plains 
and terraces. It is subject to occasional flooding. Individ- 
ual areas are irregular in shape and generally are 5 to 40 
acres in size. 

Typically, the surface layer is black, mottled fine sandy 
loam about 12 inches thick. The subsoil is about 19 
inches thick. It is light gray, mottled loamy fine sand in 
the upper part; gray, mottled silt loam in the middle part; 
and light gray coarse silt in the lower part. The underly- 
ing material to a depth of about 60 inches is light gray, 
strong brown, and light reddish brown, mottled, stratified 
silt, silty clay, and fine sand. In places the surface layer 
is sandy loam, loam, or silt loam. In some areas the 
underlying material has strata of sand or coarse sand. 

Included with this soil in mapping are a few small 
areas of the somewhat poorly drained Comstock and 
Plover soils, a few small areas where the surface layer is 
muck, and a few areas of the very poorly drained Cathro 
soils in shallow depressions and narrow drainageways. 
Also included are small areas where the slope is more 
than 2 percent. Included areas make up 2 to 10 percent 
of the unit. 

Permeability is moderate, and available water capacity 
is high. Organic-matter content also is high, and tilth is 
good. In some areas this soil receives runoff from adja- 
cent slopes and is occasionally ponded for brief periods 
after heavy rains. It is saturated within a foot of the 
surface during wet periods unless it is drained. 

Many areas are farmed. The potential is good for culti- 
vated crops and pasture and poor for woodland and 
most engineering uses. 

This soil is suited to growing corn and small grain and 
to grasses and legumes for forage. An artificial drainage 
system of surface ditches or land smoothing and diver- 
sions controls ponding and results in more dependable 
crop production. Returning crop residue to the soil or 
regularly adding other organic material helps to maintain 
good tilth and improves fertility. 

If adequately drained, this soil is suited to growing 
many of the pasture grasses and legumes. In undrained 
areas a seasonal high water table restricts the suitable 
pasture plants to such species as bluegrass and reed 
canarygrass. Overgrazing or grazing when the soil is too 
wet causes surface compaction and poor tilth. Proper 
stocking rates, pasture rotation, and restricted use during 
wet periods keep the pasture and the soil in good condi- 
tion. 
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This soil is poorly suited to woodland. Trees grow 
slowly and have poor form. Because the soil is wet, they 
generally should be planted on prepared ridges if natural 
regeneration is unreliable. Selection of large, vigorous 
nursery stock helps to avoid a high mortality rate. Har- 
vest is frequently limited to periods when the ground is 
frozen. Clear-cut or group-selection harvest methods 
reduce the danger of windthrow to the remaining trees. 
Suitable herbicides or mechanical removal controls com- 
peting vegetation and thus permits natural regeneration. 

Because of the seasonal high water table and the 
ponding, this soil is generally unsuited to septic tank 
absorption fields. Artificial drainage and protection from 
ponding are needed if the soil is used as a site for 
dwellings, small commercial buildings, or local roads and 
streets. Providing suitable subbase material helps to pre- 
vent the road damage caused by frost action. 

Capability subclass Illw; woodland suitability subclass 
5w. 


Bf—Bluffton loam. This nearly level, poorly drained 
and very poorly drained soil is in depressional areas and 
drainageways on glacial moraines. It is subject to fre- 
quent flooding. Individual areas are irregularly shaped or 
long and narrow and generally are 3 to 15 acres in size. 

Typically, the surface layer is very dark grayish brown 
and very dark gray, mottled loam about 10 inches thick. 
The subsoil is gray and light brownish gray, mottled loam 
about 16 inches thick. The underlying material to a depth 
of about 60 inches is gray, mottled loam. In places the 
surface layer is fine sandy loam or silt loam. In some 
areas the underlying material has strata of loamy sand or 
sand. 

Included with this soil in mapping are small areas of 
the somewhat poorly drained Alstad soils on convex 
slopes or in slightly higher positions, small areas where 
the surface layer is muck, and small areas of the very 
poorly drained Cathro soils in shallow depressions. Also 
included are small areas where the slope is more than 2 
percent. Included areas make up 5 to 15 percent of the 
unit. 

Permeability is moderately slow, and available water 
capacity is high. Organic-matter content is high, and tilth 
is good. This soil receives runoff from adjacent slopes 
and is frequently ponded for brief periods after heavy 
rains. It is saturated within 1 foot of the surface during 
wet periods unless it is drained. 

Most areas are farmed. The potential is good for culti- 
vated crops and pasture, fair for woodland, and poor for 
most engineering uses. 

This soil is suited to growing corn and small grain and 
to grasses and legumes for forage. An artificial drainage 
system of surface ditches, land smoothing, and diver- 
sions controls ponding and results in more dependable 
crop production. Returning crop residue to the soil or 
regularly adding other organic material helps to maintain 
good tilth and improves fertility. 


POLK COUNTY, WISCONSIN 


lf adequately drained, this soil is suited to growing 
many of the pasture grasses and legumes. In undrained 
areas a seasonal high water table restricts the suitable 
pasture plants to such species as bluegrass and reed 
canarygrass. Overgrazing or grazing when the soil is too 
wet causes surface compaction and poor tilth. Proper 
stocking rates, pasture rotation, and restricted use during 
wet periods keep the pasture and the soil in good condi- 
tion. 

This soil is suited to trees used for wood products. 
Because the soil is wet, trees generally should be plant- 
ed on prepared ridges if natural regeneration is unreli- 
able. Selection of large, vigorous nursery stock helps to 
avoid a high mortality rate. Harvest is frequently limited 
to periods when the ground is frozen. Clear-cut or group- 
selection harvest methods reduce the danger of windth- 
row to the remaining trees. Suitable herbicides or me- 
chanical removal controls competing vegetation and thus 
permits natural regeneration. 

Because of the seasonal high water table and the 
ponding, this soil is generally unsuited to septic tank 
absorption fields. Artificial drainage and protection from 
ponding are needed if the soil is used as a site for 
dwellings, small commerical buildings, or local roads and 
streets. Providing suitable subbase material helps to pre- 
vent the road damage caused by frost action. 

Capability subclass IIlw; woodland suitability subclass 
3w. 


BIA—Brill silt loam, 0 to 3 percent slopes. This 
nearly level and gently sloping, moderately well drained 
soil is on broad outwash plains and stream terraces. 
Individual areas are irregular in shape and generally are 
2 to 20 acres in size. 

Typically, the surface layer is very dark grayish brown 
silt loam about 7 inches thick. The subsurface layer is 
brown silt loam about 7 inches thick. The next 10 inches 
is a mixture of the subsoil and the subsurface layer. The 
subsoil is about 15 inches thick. It is yellowish brown, 
mottled silt loam over strong brown sandy loam. The 
underlying material to a depth of about 60 inches is 
reddish yellow, stratified sand and gravel. In places the 
surface layer and upper part of the subsoil are loam or 
sandy loam. In a few areas the underlying material con- 
tains little or no gravel. 

Included with this soil in mapping are a few small 
areas of the well drained Antigo and Rosholt soils on 
concave slopes, a few areas of the somewhat poorly 
drained Poskin soils in shallow depressions, and a few 
areas where, as a result of bands of loamy or silty 
material in the underlying material, the downward move- 
ment of water is impeded and available water capacity is 
higher. Also included are a few areas where the slope is 
more than 3 percent. Included areas make up 5 to 15 
percent of the unit. 

Permeability is moderate in the upper silty material and 
very rapid in the underlying material. Available water 
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capacity is moderate, and runoff is slow in cultivated 
areas. Organic-matter content is moderate, and tilth is 
good. This soil is saturated within 3 to 5 feet of the 
surface during wet periods. 

Most areas are farmed. Only a few areas are pasture 
or woodland. The potential is good for cultivated crops, 
pasture, and woodland and poor for most engineering 
uses. 

This soil is suited to growing corn and smail grain and 
to grasses and legumes for forage. Row crops can be 
grown year after year without excessive erosion. Return- 
ing crop residue to the soil or regularly adding other 
organic material helps to maintain good tilth, improves 
fertility, and increases the rate of water infiltration. 

This soil is suited to growing many of the pasture 
grasses and legumes. Overgrazing or grazing when the 
soil is too wet, however, causes surface compaction and 
poor tilth. Proper stocking rates, pasture rotation, and 
restricted use during wet periods keep the pasture and 
the soil in good condition. 

Although little of the acreage is woodland, this soil is 
suited to trees used for wood products. The only soil 
related forest management problem is competition from 
brush following harvest. This competition can interfere 
with natural regeneration. It can be reduced by suitable 
herbicides or by mechanical removal of the brush. 

This soil is poorly suited to septic tank absorption 
fields because it has a seasonal high water table. A 
filtering mound of suitable material, however, improves 
these absorption fields. Building sites should be artificial- 
ly drained if dwellings with basements are constructed. 
Providing suitable base material helps to prevent the 
damage to dwellings and small commercial buildings 
caused by shrinking and swelling. Adding suitable sub- 
base material helps to prevent the damage to local 
roads and streets caused by frost action. 

Capability subclass Ils; woodland suitability subclass 
20. 


BpA—Burkhardt sandy loam, 0 to 2 percent 
slopes. This nearly level, somewhat excessively drained 
soil is on outwash plains and stream terraces. Individual 
areas are irregular in shape and generally are 5 to 25 
acres in size. 

Typically, the surface layer is very dark brown sandy 
loam about 11 inches thick. The subsoil is about 13 
inches thick. It is dark brown sandy loam over brown 
loamy coarse sand. The underlying material to a depth of 
about 60 inches is yellowish brown, stratified coarse 
sand and gravel. In places the surface layer is loam. In 


some areas the underlying material contains little or no 


gravel. 

Included with this soi in mapping are a few areas of 
the well drained Dakota soils, a few small areas of the 
somewhat poorly drained Dakota Variant in shallow de- 
pressions or narrow drainageways, and a few areas 
where, as a result of loamy or silty strata in the underly- 
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ing material, the downward movement of water is imped- 
ed and available water capacity is higher. Also included 
are a few scattered areas where limestone bedrock is 
within 60 inches of the surface and small areas where 
the slope is more than 2 percent. Included areas make 
up 2 to 15 percent of the unit. 

Permeability is moderately rapid in the upper loamy 
material and rapid in the underlying material. Available 
water capacity is low. Runoff is very slow in cultivated 
areas. Organic-matter content is moderate, and tilth is 
good. 

Most areas are farmed. Some are pastured. This soil 
is not naturally forested and generally is not inanaged as 
woodland. The potential is fair for cultivated crops and 
pasture and good for most engineering uses. 

This soil is suited to growing corn, soybeans, and 
small grain and to grasses and legumes for forage. It is 
droughty, however, and crop yields in most years are 
limited as a result of the low available water capacity. 
Row crops can be grown year after year without exces- 
sive erosion. Returning crop residue to the soil or regu- 
larly adding other organic material helps to maintain 
good tilth and improves fertility. 

This soil is suited to growing many of the pasture 
grasses and legumes. Because the soil is droughty, a 
deep-rooted plant, such as alfalfa, generally is more pro- 
ductive than other species. Overgrazing can cause sur- 
face compaction and poor tilth. Proper stocking rates 
and pasture rotations keep the pasture and the soil in 
good condition. 

This soil is suited to septic tank absorption fields. The 
effluent can pollute ground water, however, because the 
underlying material is rapidly permeable. The soil is also 
suited to building site development. It is a source of sand 
and gravel. Gravel pits are in some areas. 

Capability subclass Ills; not assigned to a woodland 
suitability subclass. 


BpB—Burkhardt sandy loam, 2 to 6 percent 
slopes. This undulating, somewhat excessively drained 
soil is on outwash plains and stream terraces. Individual 
areas are irregular in shape and generally are 5 to 25 
acres in size. 

Typically, the surface layer is very dark brown sandy 
loam about 11 inches thick. The subsoil is about 13 
inches thick. It is dark brown sandy loam over brown 
loamy coarse sand. The underlying material to a depth of 
about 60 inches is brown, stratified coarse sand and 
gravel. In places the surface layer is loam. In some 
areas the underlying material contains little or no gravel. 

Included with this soil in mapping are a few areas of 
the well drained Dakota soils, a few small areas of the 
somewhat poorly drained Dakota Variant in shallow de- 
pressions or narrow drainageways, and a few areas 
where, as a result of loamy or silty strata in the underly- 
ing material, the downward movement of water is imped- 
ed and available water capacity is higher. Also included 
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are a few scattered areas where limestone bedrock is 
within 60 inches of the surface, a few areas where 
slopes are short and more than 6 percent, and a few 
where they are less than 2 percent. Included areas make 
up 2 to 15 percent of the unit. 

Permeability is moderately rapid in the upper loamy 
material and rapid in the underlying material. Available 
water capacity is low. Runoff is slow in cultivated areas. 
Organic-matter content is moderate, and tilth is good. 

Most areas are farmed. Some are pastured. This soil 
is not naturally forested and generally is not managed as 
woodland. The potential is fair for cultivated crops and 
pasture and good for most engineering uses. 

This soil is Suited to growing corn, soybeans, and 
small grain and to grasses and legumes for forage. It is 
droughty, however, and crop yields in most years are 
limited as a result of the low available water capacity. 
Proper crop rotations and minimum tillage help to pre- 
vent excessive erosion. Returning crop residue to the 
soil or regularly adding other organic material helps to 
maintain good tilth and improves fertility. 

This soil is suited to growing many of the pasture 
grasses and legumes. Because the soil is droughty, a 
deep-rooted plant, such as alfalfa, generally is more pro- 
ductive than other species. Overgrazing can result in 
surface compaction, erosion, and poor tilth. Proper 
stocking rates and pasture rotations keep the pasture 
and the soil in good condition. 

This soil is suited to septic tank absorption fields. The 
effluent can pollute ground water, however, because the 
underlying material is rapidly permeable. The soil is also 
suited to building site development. It is a source of sand 
and gravel. Gravel pits are in Some areas. 

Capability subclass Ile; not assigned to a woodland 
suitability subclass. 


BpC2—Burkhardt sandy loam, 6 to 12 percent 
slopes, eroded. This sloping, somewhat excessively 
drained soil is on outwash plains and stream terraces. 
Individual areas are long and narrow and generally are 2 
to 10 acres in size. 

Typically, the surface layer is very dark grayish brown 
sandy loam about 9 inches thick. The subsoil is about 11 
inches thick. It is dark brown sandy loam over brown 
loamy coarse sand. The underlying material to a depth of 
about 60 inches is brown, stratified coarse sand and 
gravel. In places the surface layer is loam. In some 
areas the underlying material contains little or no gravel. 

Included with this soil in mapping are a few areas of 
the well drained Dakota soils, a few small areas of the 
somewhat poorly drained Dakota Variant in shallow de- 
pressions or narrow drainageways, and a few areas 
where, as a result of loamy or silty strata in the underly- 
ing material, the downward movement of water is imped- 
ed and the available water capacity is higher. Also in- 
cluded are a few scattered areas where limestone bed- 
rock is within 60 inches of the surface, a few areas 
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where the slope is more than 12 percent, and small 
areas where it is less than 6 percent. Included areas 
make up 2 to 15 percent of the unit. 

Permeability is moderately rapid in the upper loamy 
material and rapid in the underlying material. Available 
water capacity is low. Runoff is medium in cultivated 
areas. Erosion has lowered the organic-matter content 
and the fertility level, decreased the capacity of the soil 
to retain water, and resulted in poor tilth in the surface 
layer. 

Most areas are farmed. Some are pastured. This soil 
is not naturally forested and generally is not managed as 
woodland. The potential is fair for cultivated crops, pas- 
ture, and most engineering uses. 

This soil is suited to growing corn, soybeans, and 
small grain and to grasses and legumes for forage. It is 
droughty, however, and crop yields in most years are 
limited as a result of the low available water capacity. If 
cultivated crops are grown, the hazard of further erosion 
is moderate. A proper crop rotation helps to prevent 
excessive soil loss. Minimum tillage, winter cover crops, 
and spring plowing help to reduce soil losses in row 
Cropped areas. Returning crop residue to the soil or 
regularly adding other organic material helps to maintain 
good tilth and improves fertility. 

This soil is suited to growing many of the pasture 
grasses and legumes. Because the soil is droughty, a 
deep-rooted plant, such as alfalfa, generally is more pro- 
ductive than other species. Overgrazing can result in 
surface compaction, erosion, and poor tilth. Proper 
stocking rates and pasture rotations keep the pasture 
and the soil in good condition. 

This soil is moderately suited to septic tank absorption 
fields. The effluent can pollute ground water because the 
underlying material is rapidly permeable. Because of the 
slope, land shaping is needed on some building sites 
and cutting and filling are needed on most sites for local 
roads and streets. The less sloping included areas are 
better building sites. Stabilizing road cuts is difficult be- 
cause cutbanks cave in and are low in natural fertility. 
Land shaping and additions of suitable topsoil, however, 
can overcome these limitations. This soil is a source of 
sand and gravel. Gravel pits are in some areas. 

Capability subclass IVe; not assigned to a woodland 
suitability subclass. 


CaA—Campia silt loam, 0 to 2 percent slopes. This 
nearly level, well drained soil is on broad glacial lake 
plains. Individual areas are irregular in shape and gener- 
ally are 10 to 50 acres in size. 

Typically, the surface layer is very dark grayish brown 
silt loam about 8 inches thick. The subsurface layer is 
brown silt loam about 3 inches thick. The next 13 inches 
is a mixture of the subsoil and the subsurface layer. The 
subsoil is dark brown silt loam about 15 inches thick. 
The underlying material to a depth of about 60 inches is 
dark yellowish brown, mottled silt. In places the surface 
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layer is loam or very fine sandy loam. In a few areas the 
subsoil is fine sandy loam or is redder. 

Included with this soil in mapping are a few small 
areas of the moderately well drained Crystal Lake and 
somewhat poorly drained Comstock soils on concave 
slopes. Also included are small areas where the slope is 
more than 2 percent. Included areas make up 2 to 10 
percent of the unit. 

Permeability is moderate, and available water capacity 
is very high. Organic-matter content is moderate, and 
tilth is good. 

Most areas are farmed. Only a few areas are pasture 
or woodland. The potential is good for cultivated crops, 
pasture, and wocdland and fair for most engineering 
uses. 

This soil is suited to growing corn and small grain and 
to grasses and legumes for forage. Row crops can be 
grown year after year without excessive erosion. Return- 
ing crop residue to the soil or regularly adding other 
organic material helps to maintain good tilth, improves 
fertility, and increases the rate of water infiltration. 

This soil is suited to growing many of .the pasture 
grasses and legumes. Overgrazing or grazing when the 
soil is too wet, however, causes surface compaction and 
poor tilth. Proper stocking rates, pasture rotation, and 
restricted use during wet periods keep the pasture and 
the soil in good condition. 

Although little of the acreage is woodland, this soil is 
suited to trees used for wood products. The only soil 
related forest management problem is competition from 
brush following harvest. This competition can interfere 
with natural regeneration. It can be reduced by suitable 
herbicides or by mechanical removal of the brush. 

This soil is suited to septic tank absorption fields. It 
lacks the strength needed to support vehicular traffic and 
dwellings and small commercial buildings, but strength- 
ening or replacing the base material can overcome this 
limitation. Providing suitable subbase material helps to 
prevent the road damage caused by frost action. 

Capability class |; woodland suitability subclass 20. 


CaB—Campia silt loam, 2 to 6 percent slopes. This 
undulating, well drained soil is on broad glacial lake 
plains and terraces. Individual areas are irregular in 
shape and generally are 10 to 20 acres in size. 

Typically, the surface layer is very dark grayish brown 
silt loam about 8 inches thick. The subsurface layer is 
brown silt loam about 3 inches thick. The next 13 inches 
is a mixture of the subsoil and the subsurface layer. The 
subsoil is dark brown silt loam about 15 inches thick. 
The underlying material to a depth of about 60 inches is 
dark yellowish brown, mottled silt. In places the surface 
layer is loam or very fine sandy loam. In a few areas the 
subsoil is fine sandy loam or is redder. 

Included with this ‘soil in mapping are a few small 
areas of the moderately well drained Crystal Lake and 
somewhat poorly drained Comstock soils on concave 
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slopes and in shallow depressions. Also included are 
areas where slopes are short and more than 6 percent 
and small areas where they are less than 2 percent. 
Included areas make up 2 to 10 percent of the unit. 

Permeability is moderate, and available water capacity 
is very high. Runoff is slow. Organic-matter content is 
moderate, and tilth is good. 

Most areas are farmed. Only a few areas are pasture 
or woodland. The potential is good for cultivated crops, 
pasture, and woodland and fair for most engineering 
uses. 

This soil is suited to growing corn and small grain and 
to grasses and legumes for forage. If cultivated crops 
are grown, measures that prevent excessive erosion are 
needed. In most areas slopes are too short and irregular 
for stripcropping, terracing, or farming on the contour. A 
proper crop rotation helps to prevent excessive soil loss. 
In most areas row crops can be grown year after year 
without excessive soil loss if tillage is kept to a minimum. 
Returning crop residue to the soil or regularly adding 
other organic material helps to maintain good tilth, im- 
proves fertility, and increases the rate of water infiltra- 
tion. 

This soil is suited to growing many of the pasture 
grasses and legumes. Overgrazing or grazing when the 
soil is too wet, however, causes surface compaction and 
poor tilth. Proper stocking rates, pasture rotation, and 
restricted use during wet periods keep pasture and the 
soil in good condition. 

Although little of the acreage is woodland, this soil is 
suited to trees used for wood products. The only soil 
related forest management problem is competition from 
brush following harvest. This competition can interfere 
with natural regeneration. It can be reduced by suitable 
herbicides or by mechanical removal of the brush. 

This soil is suited to septic tank absorption fields. It 
lacks the strength needed to support vehicular traffic and 
dwellings and small commercial buildings, but strength- 
ening or replacing the base material can overcome this 
limitation. Providing suitable subbase material helps to 
prevent the road damage caused by frost action. 

Capability subclass lle; woodland suitability subclass 
20. 


CaC2—Campia silt loam, 6 to 12 percent slopes, 
eroded. This rolling, well drained soil is on glacial lake 
plains and terraces. Individual areas are long and narrow 
and generally are 5 to 15 acres in size. 

Typically, the surface layer is dark grayish brown silt 
loam about 8 inches thick. The next 10 inches is a 
mixture of the subsoil and the subsurface layer. The 
subsoil is dark brown silt loam about 15 inches thick. 
The underlying material to a depth of about 60 inches is 
dark yellowish brown silt. In uncultivated areas the sur- 
face layer overlies a brown silt loam subsurface layer 
about 3 inches thick. In places the surface layer is loam 
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or very fine sandy loam. In a few areas the subsoil is fine 
sandy loam or is redder. 

Included with this soil in mapping are a few small 
areas of the moderately well drained Crystal Lake and 
somewhat poorly drained Comstock soils on concave 
slopes and in shallow depressions. Also included are 
areas where slopes are short and more than 12 percent 
and small areas where they are less than 6 percent. 
Included areas make up 5 to 10 percent of the unit. 

Permeability is moderate, and available water capacity 
is very high. Surface runoff is medium. Organic-matter 
content is low. Erosion has lowered the organic-matter 
content and the fertility level, decreased the capacity of 
the soil to retain water, and resulted in poorer tilth in the 
surface layer. 

Most areas are farmed. Only a few areas are pasture 
or woodland. The potential is good for cultivated crops, 
pasture, and woodland and fair for most engineering 
uses. 

This soil is suited to growing corn and small grain and 
to grasses and legumes for forage. If cultivated crops 
are grown, the hazard of further erosion is moderate. In 
many areas slopes are too short and irregular for strip- 
cropping, terracing, or farming on the contour. A proper 
crop rotation can prevent excessive soil loss. Minimum 
tillage, winter cover crops, and spring plowing reduce soil 
losses in row cropped areas. Returning crop residue to 
the soil or regularly adding other organic material im- 
proves tilth and fertility and increases the rate of water 
infiltration. 

This soil is suited to growing many of the pasture 
grasses and legumes. Overgrazing, however, results in 
surface compaction, erosion, and poor tilth. Proper 
stocking rates and pasture rotations keep the pasture 
and the soil in good condition. 

Although little of the acreage is woodland, this soil is 
suited to trees used for wood products. The only soil 
related forest management problem is competition from 
brush following harvest. This competition can interfere 
with natural regeneration. It can be reduced by suitable 
herbicides or by mechanical removal of the brush. 

This soil is suited to septic tank absorption fields. It 
lacks the strength needed to support vehicular traffic and 
dwellings and small commercial buildings, but strength- 
ening or replacing the base material can overcome this 
limitation. Providing suitable subbase material helps to 
prevent the road damage caused by frost action. Be- 
cause of the slope, land shaping is needed on some 
building sites. The less sloping included areas are better 
building sites. 

Capability subclass Ille; woodland suitability subclass 
20. 


CbB—Campia Variant loam, 2 to 6 percent slopes. 
This undulating, well drained and moderately well 
drained soil is on glacial lake plains and terraces. tndivid- 
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ual areas are irregular in shape and generally are 5 to 15 
acres in size. 

Typically, the surface layer is dark brown loam about 6 
inches thick. The subsurface layer is yellowish brown 
loam about 3 inches thick. The next 5 inches is a mixture 
of the subsoil and the subsurface layer. The subsoil is 
brown and yellowish brown silty clay about 18 inches 
thick. The underlying material to a depth of about 60 
inches is brown and reddish brown, mottled, stratified 
clay, silty clay, silt, and fine sand. In places the surface 
layer is fine sandy loam or silt loam. In some areas the 
upper part of the subsoil is loam or sandy loam. 

Included with this soil in mapping are a few small 
areas of the somewhat poorly drained Comstock Variant 
on concave slopes and in shallow depressions and small 
areas of Alban and Rosholt soils, which are more rapidly 
permeable than the Campia Variant. Also included are 
areas where slopes are short and more than 6 percent 
and small areas where they are less than 2 percent. 

_Included areas make up 5 to 15 percent of the unit. 

Permeability is moderately slow, and available water 
capacity is moderate. Runoff is medium in cultivated 
areas. Organic-matter content is moderate, and tilth is 
good. The shrink-swell potential is moderate. In some 
areas this soil is saturated within a depth of 3 feet during 
wet periods. 

Many areas are farmed, and many remain wooded or 
are pastured. The potential is good for cultivated crops, 
woodland, and pasture and fair or poor for most engi- 
neering uses. 

This soil is suited to growing corn and small grain and 
to grasses and legumes for forage. If cultivated crops 
are grown, measures that prevent excessive erosion are 
needed. In most areas slopes are too short and irregular 
for stripcropping, terracing, or farming on the contour. A 
Proper crop rotation helps to control erosion. Minimum 
tillage, winter cover crops, and spring plowing help to 
prevent excessive soil loss in row cropped areas. Re- 
turning crop residue to the soil or regularly adding other 
organic material helps to maintain good tilth, improves 
fertility, and increases the rate of water infiltration. 

This soil is suited to growing many of the pasture 
grasses and legumes. Overgrazing or grazing when the 
soil is too wet, however, causes surface compaction and 
poor tilth. Proper stocking rates, pasture rotation, and 
restricted use during wet periods keep the pasture and 
the soil in good condition. 

This soil is suited to trees used for wood products. 
The only soil related forest management problem is 
competition from brush following harvest. This competi- 
tion can interfere with natural regeneration. It can be 
reduced by suitable herbicides or by mechanical removal 
of the brush. 

Because it is too slowly permeable and in some areas 
has a seasonal high water table too near the surface, 
this soil is poorly suited to septic tank absorption fields. 
A filtering mound of suitable material improves these 
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absorption fields. On sites for dwellings and small com- 
mercial buildings, suitable base material is needed to 
avoid the damage caused by low strength and shrinking 
and swelling. Artificial drainage is needed in some areas 
if buildings with basements are constructed. This soil 
lacks the strength needed to support vehicular traffic, but 
replacing the base material can overcome this limitation. 

Capability subclass Ile; woodland suitability subclass 
20. 


CbC—Campia Variant loam, 6 to 12 percent slopes. 
This rolling; well drained soil is on glacial lake plains and 
terraces. Individual areas are irregular in shape and gen- 
erally are 5 to 15 acres in size. 

Typically, the surface layer is dark brown loam about 6 
inches thick. The subsurface layer is yellowish brown 
loam about 1 inch thick. The next 4 inches is a mixture 
of the subsoil and the subsurface layer. The subsoil is 
brown and yellowish brown silty clay about 18 inches 
thick. The underlying material to a depth of about 60 
inches is brown and reddish brown, mottled, stratified. 
clay, silty clay, silt, and fine sand. In places the surface 
layer is fine sandy loam or silt loam. In some areas the 
upper part of the subsoil is loam or sandy loam. 

Included with this soil in mapping are a few small 
areas of the somewhat poorly drained Comstock Variant 
on concave slopes and in shallow depressions and small 
areas of Alban and Rosholt soils, which are more rapidly 
permeable than the Campia Variant. Also included are 
areas where slopes are short and more than 12 percent 
and small areas where they are less than 6 percent. 
Included areas make up 5 to 15 percent of the unit. 

Permeability is moderately slow, and available water 
capacity is moderate. Runoff is medium in cultivated 
areas. Organic-matter content is moderate, and tilth is 
good. The shrink-swell potential is moderate. : 

Many areas are farmed, and many remain wooded or 
are pastured. The potential is good for cultivated crops, 
woodland, and pasture and fair to poor for most engi- 
neering uses. 

This soil is suited to growing corn and small grain and 
to grasses and legumes for forage. If cultivated crops 
are grown, measures that prevent excessive erosion are 
needed. In most areas slopes are too short and irregular 
for stripcropping, terracing, or farming on the contour. A 
proper crop rotation helps to control erosion. Minimum 
tillage, winter cover crops, and spring plowing help to 
prevent excessive soil loss in row cropped areas. Re- 
turning crop residue to the soil or regularly adding other 
organic material helps to maintain good tilth, improves 
fertility, and increases the rate of water infiltration. 

This soil is suited to growing many of the pasture 
grasses and legumes. Overgrazing or grazing when the 
soil is too wet, however, causes surface compaction and 
poor tilth. Proper stocking rates, pasture rotation, and 
restricted use during wet periods keep the pasture and 
the soil in good condition. 
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This soil is suited to trees used for wood products. 
The only soil related forest management problem is 
competition from brush following harvest. This competi- 
tion can interfere with natural regeneration. It can be 
reduced by suitable herbicides or by mechanical removal 
of the brush. 

Because it is too slowly permeable, this soil is poorly 
suited to septic tank absorption fields. Building a filtering 
mound of suitable material and increasing the size of the 
absorption field are beneficial. 

On sites for dwellings and small commercial buildings, 
suitable base material is needed to avoid the damage 
caused by low strength and shrinking and swelling. Be- 
cause of the slope, land shaping is needed on some 
building sites. The less sloping included areas are better 
building sites. This soil lacks the strength needed to 
support vehicular traffic, but replacing the base material 
can overcome this limitation. Extensive cutting and filling 
generally is needed if local roads and streets are built on 
this soil. 

Capability subclass [lle; woodland suitability subclass 
20. 


CbD—Campia Variant foam, 12 to 20 percent 
slopes. This hilly and moderately steep, well drained soil 
is on glacial lake plains and terraces. Individual areas 
are long and narrow and generally are 5 to 15 acres in 
size. 

Typically, the surface layer is very dark grayish brown 
loam about 3 inches thick. The subsurface layer is yel- 
lowish brown loam about 6 inches thick. The next 5 
inches is a mixture of the subsoil and the subsurface 
layer. The subsoil is brown and yellowish brown silty clay 
about 15 inches thick. The underlying material to a depth 
of about 60 inches is brown and reddish brown, stratified 
clay, silty clay, silt, and fine sand. In places the surface 
layer is fine sandy loam or silt loam. In some areas the 
upper part of the subsoil is loam or sandy loam. In 
cultivated areas, which commonly are moderately 
eroded, plowing has mixed the subsurface layer with the 
surface layer. 

Included with this soil in mapping are a few small 
areas of the somewhat poorly drained Comstock Variant 
on concave slopes and the poorly drained Barronett 
soils in shallow depressions and small areas of Alban 
and Rosholt soils, which are more rapidly permeable 
than the Campia Variant. Also included are areas where 
slopes are short and more than 20 percent and small 
areas where they are less than 12 percent. Included 
areas make up 10 to 15 percent of the unit. 

Permeability is moderately slow, and available water 
capacity is moderate. Runoff is rapid in cultivated areas. 
Organic-matter content is moderate, and tilth is good. 
The shrink-swell potential is moderate. 

Most areas are woodland. A few are farmed or pas- 
tured. The potential is good for woodland, fair for pas- 
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ture, and poor for cultivated crops and most engineering 
uses. 

This soil is poorly suited to growing corn and small 
grain but is suited to grasses and legumes for forage. If 
cultivated crops are grown, the hazard of erosion is 
severe. In many areas slopes are too short and irregular 
for stripcropping, terracing, or farming on the contour. A 
proper crop rotation helps to control erosion. Minimum 
tillage, winter cover crops, and spring plowing heip to 
prevent excessive soil loss in row cropped areas. 

This soil is suited to growing many of the pasture 
grasses and legumes. Overgrazing, however, results in 
surface compaction, erosion, and poor tilth. Proper 
stocking rates and pasture rotations keep the pasture 
and the soil in good condition. 

This soil is suited to trees used for wood producis. 
The soil related problems of forest management are the 
slope and the encroachment of brush following harvest. 
Planting trees on the contour and carefully locating skid 
roads during harvest minimize erosion and improve 
equipment trafficability. Care in planting and selection of 
vigorous planting stock can improve seedling survival on 
the steeper slopes facing south or west. Suitable herbi- 
cides effectively control the brush competing with natural 
regeneration following harvest. The brush can be re- 
moved mechanically if it is a problem. Skidding can 
expose sufficient mineral soil to allow adequate regen- 
eration. 

Because it is too slowly permeabie and too steep, this 
soil is poorly suited to septic tank absorption fields. 
These absorption fields can be installed in the less steep 
included areas. A filtering mound of suitable material is 
needed. 

The slope limits this soil as a site for dwellings, but 
this limitation can be overcome by land shaping or avoid- 
ed by constructing buildings in the less steep included 
areas. Providing suitable base material helps to prevent 
the damage to dwellings and small commercial buildings 
caused by fow strength and shrinking and swelling. Ex- 
tensive cutting and filling generally is needed on sites for 
local roads and streets. This soil lacks the strength 
needed to support vehicular traffic, but strengthening or 
replacing the base material can overcome this limitation. 

Capability subclass |Ve; woodland suitability subclass 
er. 


Cc—Cathro muck. This nearly level, very poorly 
drained soil is in bogs and depressional areas on glacial 
moraines and lake plains. It is subject to frequent flood- 
ing. Individual areas are irregular in shape and generally 
are 3 to 20 acres in size. 

Typically, a 1-inch layer of dark brown moss peat is at 
the surface. Below this is dark reddish brown and very 
dark grayish brown muck about 39 inches thick. The 
underlying material to a depth of about 60 inches is dark 
gray and greenish gray, mottled, stratified silt and very 
fine sand. In places thin layers of mucky peat are in the 
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organic part. In some areas the underlying material has 
strata of sand or loamy sand. 

Included with this soil in mapping are small areas of 
mineral soils on convex knolls; a few areas of Rifle and 
Seelyeville soils, which have an organic layer more than 
51 inches thick; and small areas of the wet Fluvaquents 
adjacent to streams. Also included are a few areas that 
are very strongly acid or extremely acid. Included areas 
make up 5 to 15 percent of the unit. 

Permeability is moderately rapid in the organic layer 
and moderately slow in the underlying material. This soil 
is saturated within a foot of the surface most of the year. 

Most areas remain in wetland vegetation. The potential 
is poor for cultivated crops, pasture, and most engineer- 
ing uses and fair for woodland. 

This soil is generally unsuited to growing corn and 
small grain and to grasses and legumes for forage be- 
cause of the high water table and the flooding. If the soil 
is adequately drained, protected against flooding, and 
otherwise intensively managed, some specialty crops 
can be grown. In areas that are drained and cultivated, 
the soil is subject to soil blowing and subsidence. The 
number of frost-free days per growing season is less on 
this soil than on adjacent upland soils because of cold 
air drainage. 

Because of the high water table, the low natural fertii- 
ity, and the flooding, this soil is generally unsuited to 
growing many of the pasture grasses and legumes. 
Unless the soil is adequately drained, reed canarygrass 
is the only suitable species. Low strength restricts the 
use of machinery and limits grazing. 

This soil is suited to trees used for wood products. 
The wetness and the high water table during the planting 
season limit reforestation to natural regeneration. Har- 
vésting with heavy equipment is limited to periods when 
the ground is frozen. Clear-cut or area-selection harvest 
methods are needed to avoid serious windthrow of the 
remaining trees. Suitable herbicides or mechanical re- 
moval can control the brush competing with natural re- 
generation. 

This soil is generally unsuited as a site for septic tank 
absorption fields and dwellings and small commercial 
buildings because of the high water table, the flooding, 
and the low strength. It lacks the strength needed to 
support vehicular traffic, but replacing the organic layer 
with suitable base material can overcome this limitation. 
Roads should be constructed so that they do not restrict 
the natural drainage; restricted drainage would increase 
the wetness and decrease the productivity of the soil as 
woodland. 

Capability subclass Illw, drained, and Viw, undrained; 
woodland suitability subclass 3w. 


ChB—Chetek sandy loam, 2 to 6 percent slopes. 
This undulating, somewhat excessively drained soil is on 
outwash plains and stream terraces. Individual areas are 
irregular in shape and generally are 2 to 20 acres in size. 
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Typically, the surface layer is very dark grayish brown 
sandy loam about 8 inches thick. The subsurface layer is 
dark brown sandy loam about 2 inches thick. The subsoil 
is about 13 inches thick. It is dark brown loam over dark 
brown loamy sand. The underlying material to a depth of 
about 60 inches is strong brown, yellowish brown, and 
light yellowish brown coarse sand and gravel. In places 
the surface layer is loam. In some areas the underlying 
material contains little or no gravel. 

Included with this soil in mapping are a few areas of 
the well drained Rosholt soils, a few areas of the some- 
what poorly drained Poskin soils and the Cromwell Vari- 
ant in shallow depressions and narrow drainageways, 
and a few areas where, as a result of loamy or silty 
strata in the underlying material, the downward move- 
ment of water is impeded and available water capacity is 
higher. Also included are a few areas where slopes are 
short and more than 6 percent and a few where they are 
less than 2 percent. Included areas make up 5 to 15 
percent of the unit. 

Permeability is moderately rapid in the upper loamy 
material and rapid in the underlying material. Available 
water capacity is low. Runoff is slow in cultivated areas. 
Organic-matter content is moderately low, and tilth is 
good. 

Most areas are farmed. Some remain wooded or are 
pastured. The potential is fair for cultivated crops, pas- 
ture, woodland, and most engineering uses. 

This soil is suited to growing corn and small grain and 
to grasses and legumes for forage. It is droughty, howev- 
er, and crop yields in most years are limited as a result 
of the low available water capacity. A proper crop rota- 
tion and minimum tillage help to control erosion. Return- 
ing crop residue to the soil or regularly adding other 
organic material helps to maintain good tilth and im- 
proves fertility. 

This soil is suited to growing many of the pasture 
grasses and legumes. Because the soil is droughty, a 
deep-rooted plant, such as alfalfa, generally is more pro- 
ductive than other species. Overgrazing can result in 
surface compaction, erosion, and poor tilth. Proper 
stocking rates and pasture rotations keep the pasture 
and the soil in good condition. 

This soil is suited to trees used for wood products. 
Carefully planting vigorous nursery stock improves seed- 
ling survival. Suitable herbicides or mechanical removal 
of brush controls competing vegetation, which can inter- 
fere with natural regeneration following harvest. 

This soil is suited to septic tank absorption fields. The 
effluent, however, can pollute ground water because the 
underlying material is rapidly permeable. The soil is also 
suited as a site for buildings and for local roads and 
streets. In some areas it is an important local source of 
sand and gravel for construction and road building. 

Capability subclass Ille; woodland suitability subclass 
3s. 
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ChC2—Chetek sandy loam, 6 to 12 percent slopes, 
eroded. This rolling, somewhat excessively drained soil 
is on outwash plains and stream terraces. Individual 
areas are irregular in shape and generally are 2 to 30 
acres in size. 

Typically, the surface layer is very dark grayish brown 
sandy loam. The subsurface layer is dark brown sandy 
loam about 2 inches thick. The subsoil is about 13 
inches thick. It is dark brown loam over dark brown 
loamy sand. The underlying material to a depth of about 
60 inches is strong brown, yellowish brown, and light 
yellowish brown coarse sand and gravel. In places the 
surface layer is loam. In some areas the underlying ma- 
terial contains little or no gravel. In many places plowing 
has mixed all of the subsurface layer with the surface 
layer. 

Included with this soil in mapping are a few areas of 
the well drained Rosholt soils, a few areas of the some- 
what poorly drained Poskin soils and the Cromwell Vari- 
ant in shallow depressions and narrow drainageways, 
and a few areas where, as a result of loamy or silty 
strata in the underlying material, the downward move- 
ment of water is impeded and available water capacity is 
higher. Also included are a few areas where slopes are 
short and more than 12 percent and a few where they 
are less than 6 percent. Included areas make up 5 to 15 
percent of the unit. 

Permeability is moderately rapid in the upper loamy 
material and rapid in the underlying material. Available 
water capacity is low. Runoff is medium in cultivated 
areas. Organic-matter content is low. Erosion has low- 
ered the organic-matter content and the fertility level, 
decreased the capacity of the soil to retain water, and 
resulted in poorer tilth in the surface layer. 

Most areas are farmed. A few remain wooded or are 
pastured. The potential is fair for cultivated crops, pas- 
ture, woodland, and most engineering uses. 

This soil is suited to growing corn and small grain and 
to grasses and legumes for forage. It is droughty, howev- 
er, and crop yields in most years are limited as a result 
of the low available water capacity. If cultivated crops 
are grown, the hazard of further erosion is moderate. In 
most areas slopes are too short and irregular for strip- 
cropping, terracing, or farming on the contour. A proper 
crop rotation helps to prevent excessive soil loss. Mini- 
mum tillage, winter cover crops, and spring plowing help 
to reduce soil losses in row cropped areas. Returning 
crop residue to the soil or regularly adding other organic 
material improves tilth and fertility. 

This soil is suited to growing many of the pasture 
grasses and legumes. Because the soil is droughty, a 
deep-rooted plant, such as alfalfa, generally is more pro- 
ductive than other species. Overgrazing can result in 
surface compaction, erosion, and poor tilth. Proper 
stocking rates and pasture rotations keep the pasture 
and the soil in good condition. 
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This soil is suited to trees used for wood products. 
Carefully planting vigorous nursery stock improves seedc- 
ling survival. Suitable herbicides or mechanical removal 
of brush controls competing vegetation, which can inter- 
fere with natural regeneration following harvest. 

This soil is suited to septic tank absorption fields. The 
effluent, however, can pollute ground water because the 
underlying material is rapidly permeable. Because of the 
slope, land shaping is needed on some building sites. 
The less sloping included areas are better building sites. 

Cutting and filling generally are needed on sites for 
local roads and streets because this soil is rolling. Stabi- 
lizing road cuts is difficult because cutbanks cave in and 
are low in natural fertility. Proper land shaping and addi- 
tions of suitable topsoil, however, can overcome these 
limitations. In some areas this soil is an important local 
source of sand and gravel for construction and road 
building. 

Capability subclass |Ve; woodland suitability subclass 
3s. 


ChD2—Chetek sandy loam, 12 to 20 percent 
Slopes, eroded. This hilly, somewhat excessively 
drained soil is on outwash plains and stream terraces. 
Individual areas are irregular in shape and generally are 
5 to 20 acres in size. 

Typically, the surface layer is dark grayish brown 
sandy loam about 6 inches thick. The subsoil is about 10 
inches thick. It is dark brown loam over dark brown 
loamy sand. The underlying material to a depth of about 
60 inches is strong brown, yellowish brown, and light 
yellowish brown coarse sand and gravel. In places the 
surface layer is loam. In some areas the underlying ma- 
terial contains little or no gravel. In uneroded areas a 
subsurface layer of dark brown sandy loam about 3 
inches thick underlies the surface layer. 

Included with this soil in mapping are a few areas of 
the well drained Rosholt soils, a few areas of the some- 
what poorly drained Poskin soils and the Cromwell Vari- 
ant in shallow depressions and narrow drainageways, 
and a few areas where, as a result of loamy or silty 
strata in the underlying material, the downward move- 
ment of water is impeded and available water capacity is 
higher. Also included are a few areas where slopes are 
short and more than 20 percent and a few where they 
are less than 12 percent. Included areas make up 5 to 
15 percent of the unit. 

Permeability is moderately rapid in the upper loamy 
material and rapid in the underlying material. Available 
water capacity is low. Runoff is rapid in cultivated areas. 
Organic-matter content is low. Erosion has lowered the 
organic-matter content and the fertility level, decreased 
the capacity of the soil to retain water, and resulted in 
poorer tilth in the surface layer. 

Most areas are farmed. A few remain wooded or are 
pastured. The potential is fair for woodland and pasture 
and poor for cultivated crops and most engineering uses, 
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Because of droughtiness and a severe hazard of fur- 
ther erosion, this soil is generally not suited to row crops. 
It is suited, however, to grasses and legumes for forage, 
which can be grown without excessive erosion. Return- 
ing crop residue to the soil or regularly adding other 
organic material improves tilth and fertility. 

The use of this soil as pasture is effective in control- 
ling erosion. Because the soil is droughty, a deep-rooted 
plant, such as alfalfa, generally is more productive than 
other species. Overgrazing can result in surface compac- 
tion, erosion, and poor tilth. Proper stocking rates and 
pasture rotations keep the pasture and the soil in good 
condition. 

This soil is suited to trees used for wood products. 
Erosion can be controlled by planting trees on the con- 
tour and by carefully locating skid roads during harvest 
(fig. 8). Carefully planting vigorous nursery stock im- 
proves the survival rate. Suitable herbicides or mechani- 
cal removal of brush controls competing vegetation, 
which can interfere with natural regeneration following 
harvest. 

This soil is poorly suited to septic tank absorption 
fields because it is hilly. This limitation, however, can be 
overcome by land shaping or avoided by selecting a less 
steep included area. The effluent from these absorption 
fields can pollute ground water because the underlying 
material is rapidly permeable. 

Because of the slope, land shaping is needed on most 
building sites and extensive cutting and filling is needed 
on most sites for local roads and streets. Stabilizing road 
cuts is difficult because cutbanks cave in and are low in 
natural fertility. Proper land shaping and additions of suit- 
able topsoil, however, can overcome these limitations. In 
some areas this soil is an important source of sand and 
gravel for construction and road building. 

Capability subclass Vie; woodland suitability subclass 
3s. 


CmA-—-Comstock silt loam, 0 to 3 percent slopes. 
This nearly level and undulating, somewhat poorly 
drained soil is on broad glacial lake plains and terraces. 
It is subject to rare flooding. Individual areas are irregular 
in shape and generally are 10 to 30 acres in size. 

Typically, the surface layer is very dark grayish brown 
silt loam about 8 inches thick. The subsurface layer is 
brown and grayish brown, mottled silt loam about 7 
inches thick. The.next 6 inches is a mixture of the sub- 
soil and the subsurface layer. The subsoil is dominantly 
dark yellowish brown and yellowish brown, mottled silt 
loam about 23 inches thick. It has thin strata of fine and 
very fine sand in the lower part. The underlying material 
to a depth of about 60 inches is yellowish brown, strati- 
fied silt, silt loam, and very fine sand. In places the 
surface layer is loam or very fine sandy loam. In a few 
areas the subsoil is fine sandy loam or is redder. 

Included with this soil in mapping are a few small 
areas of the well drained Campia and moderately well 
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drained Crystal Lake soils on convex slopes and a few 
small areas of the poorly drained Barronett soils in shal- 
low depressions and narrow drainageways. Also included 
are small areas where the slope is more than 3 percent. 
Included areas make up 2 to 15 percent of the unit. 

Permeability is moderate, and available water capacity 
is very high. Organic-matter content is moderate, and 
tilth is good. This soil is saturated within 1 foot to 3 feet 
of the surface during wet periods. In some areas it re- 
ceives runoff from adjacent slopes and is likely to be 
ponded for brief periods after heavy rains. 

Most areas are farmed. A few remain wooded or are 
pastured. The potential is good for cultivated crops, pas- 
ture, and woodland and poor for most engineering uses. 

This soil is suited to growing corn and small grain and 
to grasses and legumes for forage. An artificial drainage 
system of surface ditches and, in some areas, diversions 
is needed for dependable crop production. Row crops 
can be grown year after year without excessive erosion. 
Returning crop residue to the soil or regularly adding 
other organic material helps to maintain good tilth and 
improves fertility. 

This soil is suited to growing many of the pasture 
grasses and legumes. Artificial drainage is needed if a 
taprooted plant, such as alfalfa, is grown. Overgrazing or 
grazing when the soil is too wet causes surface compac- 
tion and poor tilth. Proper stocking rates, pasture rota- 
tion, and restricted use during wet periods keep the 
pasture and the soil in good condition. 

This soil is suited to trees used for wood products. 
The only soil related forest management problem is 
competition from brush following harvest. This competi- 
tion can interfere with natural regeneration. It can be 
reduced by suitable herbicides or by mechanical removal 
of the brush. 

Because it has a seasonal high water table, this soil is 
poorly suited to septic tank absorption fields. A filtering 
mound of suitable material, however, improves these ab- 
sorption fields. The soil lacks the strength needed to 
support dwellings and small commercial buildings, but 
strengthening or replacing the base material can over- 
come this limitation. Building sites should be artificially 
drained. Diversions are needed to protect some of these 
sites from ponding. Strengthening or replacing the base 
material and adding suitable subbase material help to 
prevent the damage to local roads and streets caused 
by low strength and frost action. 

Capability subclass Ilw; woodland suitability subclass 
20. 


CpA—Comstock Variant loam, 0 to 3 percent 
slopes. This nearly level and undulating, somewhat 
poorly drained soil is on broad glacial lake plains and 
terraces. Individual areas are irregular in shape and gen- 
erally are 5 to 20 acres in size. 

Typically, the surface layer is dark grayish brown loam 
about 7 inches thick. The subsurface layer is pale brown, 
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mottled fine sandy loam about 3 inches thick. The next 4 
inches is multicolored sandy loam and fine sandy loam. 
The subsoil is brown and yellowish brown, mottled silty 
clay about 20 inches thick. The underlying material to a 
depth of about 60 inches is light yellowish brown, mot- 
tled silty clay. In places the surface layer and subsurface 
layer are sandy loam or silt loam. In some areas the 
upper part of the subsoil is loam or sandy loam. 

Included with this soil in mapping are a few small 
areas of the well drained and moderately well drained 
Campia Variant on convex slopes and small areas of 
Plover and Poskin soils, which are more rapidly perme- 
able than the Comstock Variant. Also included are a few 
areas where the slope is more than 3 percent. Included 
areas make up 5 to 15 percent of the unit. 

Permeability is moderately slow, and available water 
capacity is moderate. Organic-matter content also is 
moderate, and tilth is good. The shrink-swell potential is 
moderate in the subsoil and in the underlying material. 
This soil is saturated within 1 foot to 3 feet of the 
surface during wet periods. 

Many areas are farmed, and many remain wooded or 
are pastured. The potential is good for cultivated crops, 
pasture, and woodland and poor for most engineering 
uses. 

This soil is suited to growing corn and small grain and 
to grasses and legumes for forage. An artificial drainage 
system of surface ditches or tile is needed for depend- 
able crop production. Row crops can be grown year after 
year without excessive erosion. Returning crop residue 
to the soil or regularly adding other organic material 
helps to maintain good tilth and improves fertility. 

This soil is suited to growing many of the pasture 
grasses and legumes. It should be artificially drained if a 
taprooted crop, such as alfalfa, is grown. Overgrazing or 
grazing when the soil is too wet causes surface compac- 
tion and poor tilth. Proper stocking rates, pasture rota- 
tion, and restricted use during wet periods keep the 
pasture and the soil in good condition. 

This soil is Suited to trees used for wood products. 
The only soil related forest management problem is 
competition from brush following harvest. This campeti- 
tion can interfere with natural regeneration. It can be 
reduced by suitable herbicides or by mechanical removal 
of the brush. 

Because of the seasonal high table and the moderate- 
ly slow permeability, this soil is poorly suited to septic 
tank absorption fields. A filtering mound of suitable mate- 
rial, however, improves these absorption fields. On sites 
for dwellings and small commercial buildings, suitable 
base material is needed to prevent the damage caused 
by low strength and shrinking and swelling. Building sites 
should be artificially drained. Strengthening or replacing 
the base material and providing suitable subbase materi- 
al help to prevent the damage to local roads and streets 
caused by frost action. 


SOIL SURVEY 


Capability subclass Ilw; woodland suitability subclass 
20. 


CrA—Cromwell sandy loam, 0 to 2 percent slopes. 
This nearly level, somewhat excessively drained soil is 
on outwash plains and stream terraces. Individual areas 
are irregular in shape and generally are 5 to 30 acres in 
size. 

Typically, the surface layer is black sandy loam about 
1 inch thick. The subsurface layer is dark brown sandy 
loam about 2 inches thick. The subsoil is about 27 
inches thick. It is dark brown sandy loam over dark 
brown cobbly loamy sand and sand. The underlying ma- 
terial to a depth of about 60 inches is brown and dark 
brown sand. In places the surface layer is loam or loamy 
sand. In some areas the upper part of the subsoil is 
loamy sand. In cultivated areas plowing has mixed the 
subsurface layer and part of the subsoil with the surface 
layer. 

Included with this soil in mapping are a few areas of 
the well drained Rosholt soils, a few areas of the some- 
what poorly drained Cromwell Variant in shallow depres- 
sions and narrow drainageways, and a few areas where, 
as a result of loamy or silty strata in the underlying 
material, the downward movement of water is impeded 
and available water capacity is higher. Also included are 
a few small areas where the slope is more than 2 per- 
cent. Included areas make up 2 to 10 percent of the unit. 

Permeability is moderate in the upper loamy material 
and rapid in the underlying material. Available water ca- 
pacity is low. Runoff is very slow in cultivated areas. 
Organic-matter content is low. 

Most areas are woodland. Some are farmed or pas- 
tured. The potential is fair for cultivated crops and pas- 
ture and good for woodland and most engineering uses. 

This soil is suited to growing corn and small grain and 
to grasses and legumes for forage. It is droughty, howev- 
er, and crop yields are limited in most years as a result 
of the low available water capacity. Returning crop resi- 
due to the soil or regularly adding other organic material 
helps to maintain good tilth and improves fertility. 

This soil is suited to growing many of the pasture 
grasses and legumes. Because the soil is droughty, a 
deep-rooted plant, such as alfalfa, generally is more pro- 
ductive than other species. Overgrazing can result in 
surface compaction, erosion, and poor tilth. Proper 
stocking rates and pasture rotations keep the pasture 
and the soil in good condition. 

This soil is suited to trees used for wood products. 
Carefully planting vigorous nursery stock improves seed- 
ling survival during dry periods. Suitable herbicides or 
mechanical removal of brush controls competing vegeta- 
tion, which can interfere with natural regeneration follow- 
ing harvest. 

This soil is suited to septic tank absorption fields. The 
effluent, however, can pollute ground water because the 
underlying material is rapidly permeable. The soil is 
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suited as a site for buildings and for local roads and 
streets. 

Capability subclass Ills; woodland suitability subclass 
2d. 


CrB—Cromwell sandy loam, 2 to 6 percent slopes. 
This undulating, somewhat excessively drained soil is on 
outwash plains and stream terraces. Individual areas are 
irregular in shape and generally are 5 to 30 acres in size. 

Typically, the surface layer is black sandy loam about 
1 inch thick. The subsurface layer is dark brown sandy 
loam about 2 inches thick. The subsoil is about 27 
inches thick. It is dark brown sandy loam over dark 
brown cobbly loamy sand and sand. The underlying ma- 
terial to a depth of about 60 inches is brown and dark 
brown sand. In places the surface layer is loam or loamy 
sand. In some areas the upper part of the subsoil is 
loamy sand. In cultivated areas plowing has mixed the 
subsurface layer and part of the subsoil’ with the surface 
layer. 

Included with this soil in mapping are a few areas of 
the well drained Rosholt soils, a few areas of the some- 
what poorly drained Cromwell Variant in shallow depres- 
sions and narrow drainageways, and a few areas where, 
as a result of loamy or silty strata in the underlying 
material, the downward movement of water is impeded 
and available water capacity is higher. Also included are 
a few areas where slopes are short and more than 6 
percent and a few where they are less than 2 percent. 
Included areas make up 2 to 10 percent of the unit. 

Permeability is moderate in the upper loamy material 
and rapid in the underlying material. Available water ca- 
pacity is low. Runoff is slow in cultivated areas. Organic- 
matter content is low. 

Most areas are woodland. Some are farmed or pas- 
tured. The potential is fair for cultivated crops and pas- 
ture and good for woodland and most engineering uses. 

This soil is suited to growing corn and small grain and 
to grasses and legumes for forage. it is droughty, howev- 
er, and crop yields are limited in most years as a result 
of the low available water capacity. A proper crop rota- 
tion or minimum tillage helps to control erosion. Return- 
ing crop residue to the soil or regularly adding other 
organic material helps to maintain good tilth and im- 
proves fertility. 

This soil is suited to growing many of the pasture 
grasses and legumes. Because the soil is droughty, a 
deep-rooted plant, such as alfalfa, generally is more pro- 
ductive than other species. Overgrazing can result in 
surface compaction, erosion, and poor tilth. Proper 
stocking rates and pasture rotations keep the pasture 
and the soil in good condition. 

This soil is suited to trees used for wood products. 
Carefully planting vigorous nursery stock improves seed- 
ling survival during dry periods. Suitable herbicides or 
mechanical removal of brush controls competing vegeta- 
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tion, which can interfere with natural regeneration follow- 
ing harvest. 

This soil is suited to septic tank absorption fields. The 
effluent, however, can pollute ground water because the 
underlying material is rapidly permeable. The soil is 
suited as a site for buildings and for local roads and 
streets. 

Capability subclass Ille; woodland suitability subclass 
2d. 


CrC—Cromwell sandy loam, 6 to 12 percent 
slopes. This rolling, somewhat excessively drained soil is 
on outwash plains and stream terraces. Individual areas 
are irregular in shape and generally are 5 to 25 acres in 
size. 

Typically, the surface layer is black sandy loam about 
1 inch thick. The subsurface layer is dark brown sandy 
loam about 2 inches thick. The subsoil is about 25 
inches thick. It is dark brown sandy loam over dark 
brown cobbly loamy sand and sand. The underlying ma- 
terial to a depth of about 60 inches is brown and dark 
brown sand. In places the surface layer is loamy sand. In 
some areas the upper part of the subsoil is loamy sand. 
In cultivated areas plowing has mixed the subsurface 
layer and part of the subsoil with the surface layer. 

Included with this soil in mapping are a few areas of 
the well drained Rosholt soils, a few small areas of the 
somewhat poorly drained Cromwell Variant and Poskin 
soils in shallow depressions, a few areas of the exces- 
sively drained Emmert soils on small kames and eskers, 
and a few areas where, as a result of loamy or silty 
bands in the underlying material, the downward move- 
ment of water is impeded and available water capacity is 
higher. Also included are a few areas where slopes are 
short and more than 12 percent and small areas where 
they are less than 6 percent. Included areas make up § 
to 15 percent of the unit. 

Permeability is moderate in the upper loamy material 
and rapid in the underlying material. Available water ca- 
pacity is low. Runoff is medium in cultivated areas. Or- 
ganic-matter content is low. 

Most areas are woodland. A few are farmed or pas- 
tured. The potential is fair for cultivated crops and pas- 
ture and good for woodland and most engineering uses. 

This soil is poorly suited to growing corn and small 
grain but is suited to growing grasses and legumes for 
forage. If cultivated crops are grown, the hazard of ero- 
sion is moderate. In most areas slopes are too short and 
irregular for stripcropping, terracing, or farming on the 
contour. A proper crop rotation helps to prevent exces- 
sive soil loss. Minimum tillage, winter cover crops, and 
spring plowing help to reduce soil loss in row cropped 
areas. Returning crop residue to the soil or regularly 
adding other organic material helps to maintain good tilth 
and improves fertility. This soil is droughty, and crop 
yields are limited in most years as a result of the low 
available water capacity. 
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This soil is suited to growing many of the pasture 
grasses and legumes. Because the soil is droughty, a 
deep-rooted plant, such as alfalfa, generally is more pro- 
ductive than other species. Overgrazing can result in 
surface compaction, erosion, and poor tilth. Proper 
stocking rates and pasture rotations keep the pasture 
and the soil in good condition. 

This soil is suited to trees used for wood products. 
Carefully planting vigorous nursery stock improves seed- 
ling survival during dry periods. Suitable herbicides or 
mechanical removal of brush controls competing vegeta- 
tion, which can interfere with natural regeneration follow- 
ing harvest. 

This soil is suited to septic tank absorption fields. The 
effluent, however, can pollute ground water because the 
underlying material is rapidly permeable. Because of the 
slope, land shaping is needed on building sites and cut- 
ting and filling generally are needed on sites for local 
roads and streets. The less sloping included areas are 
better building sites. Stabilizing road cuts is difficult be- 
cause cutbanks cave in and are iow in natural fertility. 
Proper land shaping and additions of suitable topsoil, 
however, can overcome these limitations. In some areas 
this soil is an important local source of sand for con- 
struction and road building. 

Capability subclass |Ve; woodland suitability subclass 
2d. 


CrD—Cromwell sandy loam, 12 to 25 percent 
slopes. This hilly and very hilly, somewhat excessively 
drained soil is on outwash plains and stream terraces. 
Individual areas are irregular in shape and generally are 
5 to 25 acres in size. 

Typically, the surface layer is black sandy loam about 
1 inch thick. The subsurface layer is dark brown sandy 
loam about 2 inches thick. The subsoil is about 25 
inches thick. It is dark brown sandy loam over dark 
brown cobbly loamy sand and sand. The underlying ma- 
terial to a depth of about 60 inches is brown and dark 
brown sand. In places the surface layer or the upper part 
of the subsoil is loamy sand. 

Included with this soil in mapping are a few areas of 
the well drained Rosholt soils, a few small areas of the 
somewhat poorly drained Cromwell Variant and Poskin 
soils in shallow depressions, a few areas of the exces- 
sively drained Emmert soils on small kames and eskers, 
and a few areas where, as a result of loamy or silty 
bands in the underlying material, the downward move- 
ment of water is impeded and available water capacity is 
higher. Also included are a few areas where slopes are 
short and more than 25 percent and small areas where 
they are less than 12 percent. Included areas make up 5 
to 15 percent of the unit. 

Permeability is moderate in the upper loamy material 
and rapid in the underlying material. Available water ca- 
pacity is low. Organic-matter content also is low. 
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Most areas are woodland. A few are pastured. The 
potential is good for woodland, fair for pasture, and poor 
for cultivated crops and most engineering uses. 

Because of droughtiness and a severe hazard of ero- 
sion, this soil is generally not suited to row crops. 
Grasses and legumes for forage, however, can be grown 
without excessive erosion. 

This soil is suited to growing many of the pasture 
grasses and legumes. Because the soil is droughty, a 
deep-rooted plant, such as alfalfa, generally is more pro- 
ductive than other species. Overgrazing can result in 
surface compaction, erosion, and poor tilth. Proper 
stocking rates and pasture rotations keep the pasture 
and the soil in good condition. 

This soil is suited to trees used for wood products. 
Erosion can be controlled by planting trees on the con- 
tour and by carefully locating skid roads during harvest. 
Carefully planting vigorous nursery stock improves the 
survival rate. Suitable herbicides or mechanical removal 
of brush controls competing vegetation, which can inter- 
fere with natural regeneration following harvest. 

Because it is hilly and very hilly, this soil is poorly 
suited to septic tank absorption fields. This limitation, 
however, can be overcome by land shaping or avoided 
by selecting a less steep included area. The effluent 
from these absorption fields can pollute ground water 
because the underlying material is rapidly permeable. 

Because of the slope, land shaping is needed on 
building sites and extensive cutting and filling generally is 
needed on sites for local roads and streets. The less 
steep included areas are better building sites. Stabilizing 
road cuts is difficult because cutbanks cave in and are 
low in natural fertility. Proper land shaping and additions 
of suitable topsoil, however, can overcome these limita- 
tions. In some areas this soil is an important local source 
of sand for construction and road building. 

Capability subclass Vile; woodland suitability subclass 
2d. 


CsA—Cromwell Variant sandy loam, 0 to 3 percent 
slopes. This nearly level and undulating, somewhat 
poorly drained soil is on outwash plains and stream ter- 
races. Individual areas are irregularly shaped or long and 
narrow and generally are 3 to 15 acres in size. 

Typically, the surface layer is dark grayish brown 
sandy loam about 7 inches thick. The subsoil is about 13 
inches thick. It is dark brown, mottled sandy loam over 
reddish brown, mottled loamy sand. The underlying ma- 
terial to a depth of about 60 inches is strong brown and 
reddish brown coarse sand and gravel. In places -the 
surface layer is loam or fine sandy loam. In some areas 
the underlying material contains little or no gravel. 

Included with this soil in mapping are a few small 
areas of the somewhat excessively drained Cromwell 
and well drained Rosholt soils on convex slopes and a 
few areas of the poorly drained and very poorly drained 
Warman Variant in depressions and narrow drain- 
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ageways. Also included are a few areas where, as a 
result of loamy or silty strata in the underlying material, 
the downward movement of water is impeded and availa- 
ble water capacity is higher. Included areas make up 5 
to 15 percent of the unit. 

Permeability is moderately rapid in the upper loamy 
material and rapid in the underlying material. Available 
water capacity is low. Organic-matter content also is low. 
Runoff is slow in cultivated areas. This soil is saturated 
within 1 foot to 3 feet of the surface during wet periods. 

Many areas remain wooded. Some are farmed or pas- 
tured. The potential is fair for cultivated crops and pas- 
ture, good for woodland, and poor for most engineering 
uses. 

This soil is suited to growing corn and small grain and 
to grasses and legumes for forage. An artificial drainage 
system of surface ditches or open ditches is needed for 
dependable crop production. The soil is droughty, and in 
most years crop yields are limited as a result of the low 
available water capacity. Returning crop residue to the 
soil or regularly adding other organic material helps to 
maintain good tilth and improves fertility. 

This soil is suited to growing many of the pasture 
grasses and legumes. It should be artificially drained if a 
taprooted plant, such as alfalfa, is grown. Overgrazing or 
grazing when the soil is too wet causes surface compac- 
tion and poor tilth. Proper stocking rates, pasture rota- 
tion, and restricted use during wet periods keep the 
pasture and the soil in good condition. 

This soil is suited to trees used for wood products. 
Carefully planting vigorous nursery stock improves the 
survival rate during dry periods. Clear-cut or area-selec- 
tion harvest methods reduce the danger of windthrow to 
the remaining trees. Suitable herbicides or mechanical 
removal controls competing vegetation, which can inter- 
fere with natural regeneration following harvest. 

Because it has a seasonal high water table, this soil is 
poorly suited to septic tank absorption fields. A filtering 
mound of suitable material, however, improves these ab- 
sorption fields. Building sites should be artificially 
drained. Providing suitable subbase material helps to 
prevent the damage to local roads and streets caused 
by frost action. 

Capability subclass Illw; woodland suitability subclass 
2d. 


CtA—Croswell loamy sand, 0 to 3 percent slopes. 
This nearly level and undulating, moderately well drained 
soil is on glacial outwash plains and stream terraces. 
Individual areas are irregular in shape and generally are 
2 to 20 acres in size. 

Typically, the surface layer is very dark grayish brown 
loamy sand about 8 inches thick. The subsoil is brown, 
strong brown, yellowish red, and reddish yellow sand 
about 32 inches thick. It is mottled below a depth of 
about 21 inches. The underlying material to a depth of 
about 60 inches is yellowish brown sand. In places the 
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surface layer is fine sand or loamy fine sand. In some 
areas the subsoil and underlying material are fine sand. 

Included with this soil in mapping are a few areas of 
the somewhat excessively drained Menahga and Omega 
soils, a few areas of the somewhat poorly drained Lino 
soils and poorly drained and very poorly drained Newson 
soils in shallow depressions and narrow drainageways, 
and a few areas where, as a result of loamy or silty 
Strata in the underlying material, the downward move- 
ment of water is impeded and available water capacity is 
higher. Also included are a few small areas where the 
slope is more than 3 percent. Included areas make up 5 
to 15 percent of the unit. 

Permeability is rapid, and available water capacity is 
low. Runoff is very slow in cultivated areas. Organic- 
matter content is low. This soil is saturated within 2 or 3 
feet of the surface during wet periods. 

Many areas remain wooded or are pastured. Some are 
farmed. The potential is poor for cultivated crops and 
pasture, good for woodland, and fair or poor for most 
engineering uses. 

Because it is droughty, this soil is poorly suited to 
growing corn and small grain and to grasses and le- 
gumes for forage. In most years crop yields are limited 
as a result of the low available water capacity. Some 
areas have potential as irrigated cropland. Winter cover 
crops, crop residue management, and field windbreaks 
help to prevent excessive soil blowing. Returning crop 
residue to the soil or regularly adding other organic ma- 
terial helps to maintain good tilth and improves fertility. 

This soil is suited to growing only certain pasture 
grasses and legumes. Because the soil is droughty, a 
deep-rooted plant, such as alfalfa, generally is more pro- 
ductive than other species. Overgrazed pastures are 
subject to soil blowing. Proper stocking rates and pas- 
ture rotations keep the pasture and the soil in good 
condition. 

This soil is suited to trees used for wood products. 
Carefully planting vigorous nursery stock improves the 
survival rate. Suitable herbicides or mechanical removal 
controls competing vegetation, which can interfere with 
natural regeneration following harvest. 

Because it has a seasonal high water table, this soil is 
poorly suited to septic tank absorption fields. A filtering 
mound of suitable material improves these absorption 
fields. Building sites should be artificially drained, espe- 
cially if dwellings with basements are constructed. 

Capability subclass IVs; woodland suitability subclass 
2s. 


CuA—Crystal Lake silt loam, 0 to 2 percent slopes. 
This nearly level, moderately well drained soil is on 
broad glacial lake plains. !ndividual areas are irregular in 
shape and generally are 10 to 30 acres in size. 

Typically, the surface layer is dark grayish brown silt 
loam about 8 inches thick. The subsurface layer is light 
brownish gray silt loam about 4 inches thick. The next 8 
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inches is a mixture of the subsoil and the subsurface 
layer. The subsoil is dark yellowish brown, mottled silt 
loam about 12 inches thick. It has thin strata of very fine 
sandy loam in the lower part. The underlying material to 
a depth of about 60 inches is yellowish brown, mottled 
silt loam that has thin strata of very fine sand. In places 
the surface layer is loam or very fine sandy loam. In a 
few areas the subsoil is fine sandy loam or is redder. 

Included with this soil in mapping are a few small 
areas of the well drained Campia soils on small convex 
slopes and a few areas of the somewhat poorly drained 
Comstock soils in shallow depressions. Also included are 
small areas where the slope is more than 2 percent. 
Included areas make up 2 to 10 percent of the unit. 

Permeability is moderate, and available water capacity 
is very high. Organic-matter content is moderate, and 
tilth is good. This soil is saturated within 2 1/2 to 3 1/2 
feet of the surface during wet periods. 

Most areas are farmed. Only a few areas are pasture 
or woodland. The potential is good for cultivated crops, 
pasture, and woodland and poor for most engineering 
uses. 

This soil is suited to growing corn and small grain and 
to grasses and legumes for forage. Row crops can be 
grown year after year without excessive erosion. Return- 
ing crop residue to the soil or regularly adding other 
organic material helps to maintain good tilth, improves 
fertility, and increases the rate of water infiltration. 

This soil is suited to growing many of the pasture 
grasses and legumes. Overgrazing or grazing when the 
soil is too wet, however, causes surface compaction and 
poor tilth. Proper stocking rates, pasture rotation, and 
restricted use during wet periods keep the pasture and 
the soil in good condition. 

Although little of the acreage is woodland, this soil is 
suited to trees used for wood products. The only soil 
related forest management problem is competition from 
‘brush following harvest. This competition can interfere 
with natural regeneration. It can be reduced by suitable 
herbicides or by mechanical removal of the brush. 

Because it has a seasonal high water table, this soil is 
poorly suited to septic tank absorption fields. A filtering 
mound of suitable material improves these absorption 
fields. The soil lacks the strength needed to support 
vehicular traffic and dwellings and small commercial 
buildings, but strengthening or replacing the base materi- 
‘al can overcome this limitation. Artificial drainage is 
needed on sites for dwellings with basements. Providing 
‘suitable subbase material Nelps to prevent the road 
damage caused by frost action. 

Capability class |; woodland suitability subclass 20. 


CuB—Crystal Lake silt loam, 2 to 6 percent slopes. 
This undulating, moderately well drained soil is on broad 
glacial lake plains and terraces. Individual areas are ir- 
regular in shape and generally are 5 to 12 acres in size. 


SOIL SURVEY 


Typically, the surface layer is dark grayish brown silt 
loam about 8 inches thick. The subsurface layer is light 
brownish gray silt loam about 4 inches thick. The next 8 
inches is a mixture of the subsoil and the subsurface 
layer. The subsoil is dark yellowish brown, mottled silt 
loam about 12 inches thick. It has thin strata of very fine 
sandy Joam in the lower part. The underlying material to 
a depth of about 60 inches is yellowish brown, mottled 
silt loam that has thin strata of very fine sand. In places 
the surface layer is loam or very fine sandy loam or is 
redder. 

Included with this soil in mapping are a few small 
areas of the well drained Campia soils on convex slopes 
and a few areas of the somewhat poorly drained Com- 
stock soils in shallow depressions. Also included are a 
few areas where slopes are short and more than 6 
percent and a few areas where they are less than 2 
percent. Included areas make up 2 to 15 percent of the 
unit. 

Permeability is moderate, and available water capacity 
is very high. Organic-matter content is moderate, and 
tilth is good. This soil is saturated within 2 1/2 to 3 1/2 
feet of the surface during wet periods. 

Most areas are farmed. Only a few areas are pasture 
or woodland. The potential is good for cultivated crops, 
pasture, and woodland and poor for most engineering 
uses. 

This soil is suited to growing corn and small grain and 
to grasses and legumes for forage. If cultivated crops 
are grown, measures that prevent excessive erosion are 
needed. In most areas slopes are too short and irregular 
for stripcropping, terracing, or farming on the contour. A 
proper crop rotation helps to prevent excessive soil loss. 
In most areas row crops can be grown year after year 
without excessive soil loss if tillage is kept to a minimum. 
Returning crop residue to the soil or regularly adding 
other organic material helps to maintain good tilth, im- 
proves fertility, and increases the rate of water infiltra- 
tion. 

This soil is suited to growing many of the pasture 
grasses and legumes. Overgrazing or grazing when the 
soil is too wet, however, causes surface compaction and 
poor tilth. Proper stocking rates, pasture rotation, and 
restricted use during wet periods keep the pasture and 
the soil in good condition. 

Although little of the acreage is woodland, this soil is 
suited to trees used for wood products. The only soil 
related forest management problem is competition from 
brush following harvest. This competition can interfere 
with natural regeneration. It can be reduced by suitable 
herbicides or by mechanical removal of the brush. 

This soil is poorly suited to septic tank absorption 
fields because it has a seasonal high water table. A 
filtering mound of suitable material, however, improves 
these absorption fields. The soil lacks the strength 
needed to support vehicular traffic and dwellings and 
small commercial buildings, but strengthening or replac- 
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ing the base material can overcome this limitation. Artifi- 
cial drainage is needed on sites for dwellings with base- 
ments. Providing suitable subbase material helps to pre- 
vent the road damage caused by frost action. 

Capability subclass lle; woodland suitability subclass 
20. 


CvB—Cushing loam, 2 to 6 percent slopes. This 
undulating, well drained and moderately well drained soil 
is on plane or convex ridgetops on glacial moraines. 
Individual areas are irregular in shape and generally are 
5 to 30 acres in size. 

Typically, the surface layer is very dark grayish brown 
loam about 9 inches thick. The subsurface layer is brown 
loam about 7 inches thick. The next 4 inches is a mixture 
of brown and dark brown loam. The subsoil is dark 
brown sandy clay loam about 22 inches thick. It is mot- 
tled in the lower part. The underlying material to a depth 
of about 60 inches is dark brown loam. In places the 
surface layer is sandy loam, loamy sand, or silt loam. In 
a few areas the underlying material has bands of sand or 
gravelly sand. 

Included with this soil in mapping are small areas of 
the somewhat poorly drained Alstad soils on concave 
slopes or in shallow depressions. Also included are a 
few areas where slopes are short and more than 6 
percent and a few where they are less than 2 percent. 
Included areas make up 2 to 10 percent of the unit. 

Permeability is moderately slow, and available water 
capacity is high. Runoff is slow in cultivated areas. Or- 
ganic-matter content is moderate, and tilth is good. In 
undrained areas this soil is saturated within 3 to 6 feet of 
the surface during wet periods. 

Most areas are farmed. A few remain wooded or are 
pastured. The potential is good for cultivated crops, pas- 
ture, and woodland and fair or poor for most engineering 
uses. 

This soil is suited to growing corn and small grain and 
to grasses and legumes for forage. If cultivated crops 
are grown, the hazard of erosion is slight. In, most areas 
slopes are too short and irregular for stripcropping, ter- 
racing, or farming on the contour. Proper crop rotations, 
minimum tillage, and spring plowing help to prevent ex- 
cessive soil loss. Returning crop residue to the soil or 
regularly adding other organic material helps to maintain 
good tilth, improves fertility, and increases the rate of 
water infiltration. 

This soil is suited to growing many of the pasture 
grasses and legumes. Overgrazing or grazing when the 
soil is too wet, however, causes surface compaction and 
poor tilth. Proper stocking rates, pasture rotation, and 
restricted use during wet periods keep the pasture and 
the soil in good condition. 

This soil is suited to trees used for wood products. 
The only soil related forest management problem is 
competition from brush following harvest. This competi- 
tion can interfere with natural regeneration. It can be 
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reduced by suitable herbicides or by mechanical removal 
of the brush. 

Because it is too slowly permeable and in some areas 
has a water table too near the surface, this soil is poorly 
suited to septic tank absorption fields. A filtering mound 
of suitable material, however, improves these absorption 
fields. The soil lacks the strength needed to support 
dwellings and small buildings and vehicular traffic, but 
providing suitable base material can overcome this limi- 
tation. 

Capability subclass lle; woodland suitability subclass 
20. 


CvC2—Cushing loam, 6 to 12 percent slopes, 
eroded. This rolling, well drained soil is on the sides and 
convex tops of ridges on glacial moraines. Individual 
areas are irregular in shape and generally are 5 to 25 
acres in size. 

Typically, the surface layer is dark grayish brown loam 
about 7 inches thick. The next 4 inches is a mixture of 
brown and dark brown loam. The subsoil is dark brown 
sandy clay loam about 22 inches thick. The underlying 
material to a depth of about 60 inches is dark brown 
loam. In uncultivated areas the surface layer is very dark 
grayish brown loam about 3 inches thick. In places it is 
sandy loam, loamy sand, or silt loam. In a few areas the 
underlying material has bands of sand or gravelly sand. 

Included with this soil in mapping are small areas of 
the somewhat poorly drained Alstad soils on concave . 
slopes and the poorly drained and very poorly drained 
Bluffton soils in shallow depressions. Also included are a 
few areas where slopes are short and more than 12 
percent and small areas where they are less than 6 
percent. Included areas make up 2 to 10 percent of the 
unit. 

Permeability is moderately slow, and available water 
capacity is high. Runoff is medium in cultivated areas. 
Organic-matter content is low. Erosion has lowered the 
organic-matter content and the fertility level, decreased 
the capacity of the soil to retain water, and resulted in 
poorer tilth in the surface layer. 

Most areas are farmed. A few remain wooded or are 
pastured. The potential is good for cultivated crops, pas- 
ture, and woodland and fair or poor for most engineering 
uses. 

This soil is suited to growing corn and small grain and 
to grasses and legumes for forage. If cultivated crops 
are grown, the hazard of further erosion is moderate. In 
most areas slopes are too short and irregular for strip- 
cropping, terracing, or farming on the contour. A proper 
crop rotation can prevent excessive soil loss. Minimum 
tillage, winter cover crops, and spring plowing help to 
reduce soil loss in row cropped areas. Returning crop 
residue to the soil or regularly adding other organic ma- 
terial improves tilth and fertility and increases the rate of 
water infiltration. 
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This soil is suited to growing many of the pasture 
grasses and legumes. Overgrazing or grazing when the 
soil is too wet, however, results in surface compaction, 
erosion, and poor tilth. Proper stocking rates, pasture 
rotation, and restricted use during wet periods keep the 
pasture and the soil in good condition. 

This soil is suited to trees used for wood products. 
The only soil related forest management problem is 
competition from brush following harvest. This competi- 
tion can interfere with natural regeneration. It can be 
reduced by suitable herbicides or by mechanical removal 
of the brush. 

Because it is too slowly permeable, this soil is poorly 
suited to septic tank absorption fields. A filtering mound 
of suitable material improves these absorption fields. The 
soil lacks the strength needed to support dwellings and 
small commercial buildings and vehicular traffic, but pro- 
viding suitable base material can overcome this limita- 
tion. Because of the slope, land shaping is needed on 
building sites. The less sloping included areas are better 
building sites. 

Capability subclass Ille; woodland suitability subclass 
20. 


CvD—Cushing loam, 12 to 20 percent slopes. This 
hilly, well drained soil is on the sides and convex tops of 
ridges on glacial moraines. Individual areas are irregular 
in shape and generally are 5 to 20 acres in size. 

Typically, the surface layer is very dark grayish brown 
loam about 3 inches thick. The subsurface layer is brown 
loam about 12 inches thick. The next 4 inches is a 
mixture of brown and dark brown loam. The subsoil is 
dark brown sandy clay loam about 20 inches thick. The 
underlying material to a depth of about 60 inches is dark 
brown Joam. In places the surface layer is sandy loam, 
loamy sand, or silt loam. In a few areas the underlying 
material has bands of sand or gravelly sand. In cultivated 
areas, which commonly are eroded, plowing has mixed 
most or all of the subsurface layer with the surface layer. 

Included with this soil in mapping are small areas of 
the somewhat poorly drained Alstad soils on concave 
slopes and the poorly drained and very poorly drained 
Bluffton and Cathro soils in shallow depressions. Also 
included are a few areas where slopes are short and 
more than 20 percent and a few where they are less 
than 12 percent. Included areas make up 10 to 15 per- 
cent of the unit. 

Permeability is moderately slow, and available water 
capacity is high. Organic-matter content is moderate, and 
tilth is good. 

Most areas are woodland. The potential is good for 
woodland, fair for pasture, and poor for cultivated crops 
and most engineering uses. 

This soil is poorly suited to growing corn and small 
grain but is suited to growing grasses and legumes for 
forage. If cultivated crops are grown, the hazard of ero- 
sion is severe. In most areas slopes are too short and 
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irregular for stripcropping, terracing, or farming on the 
contour. Proper crop rotations, minimum tillage, and 
spring plowing help to prevent excessive soil loss. 

This soil is suited to growing many of the pasture 
grasses 2nd legumes. Overgrazing, however, results in 
surface compaction, poor tilth, and excessive erosion. 
Proper stocking rates and pasture rotations keep the 
pasture and the soil in good condition. 

This soil is suited to trees used for wood products. 
The soil related problems of forest management are the 
slope and the encroachment of brush following harvest. 
Planting trees on the contour and carefully locating skid 
roads during harvest minimize erosion and improve 
equipment trafficability. Care in planting and selection of 
vigorous planting stock improve the survival rate on the 
steeper slopes facing south or west. Suitable herbicides 
effectively control the brush competing with natural re- 
generation following harvest. The brush can be removed 
mechanically if it is a problem. Skidding can expose 
sufficient mineral soil to allow adequate regeneration. 

Because it is too slowly permeable and too steep, this 
soil is poorly suited to septic tank absorption fields. A 
filtering mound of suitable material helps to overcome 
the moderately slow permeability. The less steep includ- 
ed areas are better sites for these absorption fields. 
' The slope limits this soil as a site for dwellings, but 
this limitation can be overcome by land shaping or avoid- 
ed by selecting a less steep included area. On sites for 
local roads and streets, extensive cutting and filling gen- 
erally is needed because slopes are hilly and irregular. 
The soil lacks the strength needed to support vehicular 
traffic, but strengthening or replacing the base material 
can overcome this limitation. 

Capability subclass IVe; woodland suitability subclass 
2r. 


CvE—Cushing loam, 20 to 30 percent slopes. This 
very hilly, well drained soil is on the sides and convex 
tops of ridges on glacial moraines. Individual areas are 
irregular in shape and generally are 5 to 15 acres in size. 

Typically, the surface layer is very dark grayish brown 
loam about 3 inches thick. The subsurface layer is brown 
loam about 9 inches thick. The next 4 inches is a mixture 
of brown and dark brown loam. The subsoil is dark 
brown sandy clay loam about 15 inches thick. The un- 
derlying material to a depth of about 60 inches is dark 
brown loam. In places the surface layer is sandy loam, 
loamy sand, or silt loam. Jn a few areas the underlying 
material has bands of sand or gravelly sand. 

Included with this soil in mapping are small areas of 
the somewhat poorly drained Alstad soils on concave 
slopes and the poorly drained and very poorly drained 
Bluffton and Cathro soils in shallow depressions. Also 
included are a few areas where slopes are short and 
more than 30 percent and a few where they are less 
than 20 percent. Included areas make up 10 to 15 per- 
cent of the unit. 
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Permeability is moderately slow, and available water 
capacity is high. Organic-matter content is moderate, and 
tilth is good. 

Most areas are woodland. The potential is good for 
woodland, fair for pasture, and poor for cultivated crops 
and most engineering uses. 

Because it is very hilly, this soil is generally unsuited to 
cultivated crops. It is suited, however, to growing many 
of the pasture grasses and legumes. Overgrazing results 
in surface compaction, poor tilth, and excessive erosion. 
Proper stocking rates and pasture rotations keep the 
pasture and the soil in good condition. 

This soil is suited to trees used for wood products. 
The soil related problems of forest management are the 
slope and the encroachment of brush following harvest. 
Planting trees on the contour and carefully locating skid 
roads during harvest minimize erosion and improve 
equipment trafficability. Care in planting and selection of 
vigorous planting stock improve the survival rate on the 
steeper slopes facing south or west. Suitable herbicides 
effectively control the brush competing with natural re- 
generation following harvest. The brush can be removed 
mechanically if it is a problem. Skidding can expose 
sufficient mineral soil to allow adequate regeneration. 

Because it is too slowly permeable and too steep, this 
soil is poorly suited to septic tank absorption fields. A 
filtering mound of suitable material helps to overcome 
the moderately slow permeability. The less steep includ- 
ed areas are better sites for these absorption fields. 

The slope limits this soil as a site for dwellings, but 
this limitation can be overcome by land shaping or avoid- 
ed by selecting a less steep included area. On sites for 
local roads and streets, extensive cutting and filling is 
needed. The soil lacks the strength needed to support 
vehicular traffic, but strengthening or replacing the base 
material can overcome this limitation. 

Capability subclass Vle; woodland suitability subclass 
2r. 


CwD3—Cushing soils, 12 to 25 percent slopes, se- 
verely eroded. These hilly and very hilly, well drained 
soils are on the sides and convex tops of ridges on 
glacial moraines. Individual areas are irregular in shape 
and generally are 5 to 15 acres in size. 

Typically, the surface layer is dark brown sandy clay 
loam or clay loam about 6 inches thick. The ‘subsoil is 
dark brown sandy clay loam about 19 inches thick. The 
underlying material to a depth of about 60 inches is dark 
brown loam. The texture of the surface layer varies 
widely. It can be fine sandy loam and loam in the less 
eroded areas. In a few places the surface layer overlies 
a brown loam subsurface layer about 4 inches thick. In a 
few areas the underlying material has bands of sand or 
gravelly sand. 

Included with these soils in mapping are small areas of 
the somewhat poorly drained Alstad soils on concave 
slopes and the poorly drained and very poorly drained 
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Bluffton and Cathro soils in shallow depressions. In 
some of these depressions several feet of colluvium 
washed in from the adjacent soils. Also included are a 
few areas where slopes are short and more than 25 
percent and a few small areas where they are less than 
12 percent. Included areas make up 10 to 15 percent of 
the unit. 

Permeability is moderately slow, and available water 
capacity is high. Organic-matter content is low. Erosion 
has lowered the organic-matter content and the fertility 
level, decreased the infiltration rate and the capacity of 
the soil to retain water, and resulted in poorer tilth in the 
surface layer. 

Many areas formerly were cultivated but are now pas- 
ture or are idle land. Some areas are farmed. The poten- 
tial is fair for pasture and woodland and poor for cultivat- 
ed crops and most engineering uses. 

These soils are generally unsuited to cultivated crops 
because of the erosion damage already evident and the 
severe hazard of further erosion. They are suited, how- 
ever, to growing many of the pasture grasses and le- 
gumes. Overgrazing results in surface compaction and 
excessive erosion. Proper stocking rates and pasture 
rotations keep the pasture in good condition and help to 
control erosion. 

These soils are suited to trees used for wood prod- 
ucts. The soil related problems of forest management 
are the slope and the encroachment of brush following 
harvest. Planting trees on the contour and carefully lo- 
cating skid roads during harvest minimize erosion and 
improve equipment trafficability. Care in planting and se- 
lection of vigorous planting stock improve the survival 
rate on the steeper slopes facing south or west. Suitable 
herbicides effectively control the brush competing with 
natural regeneration following harvest. The brush can be 
removed mechanically if it is a problem. Skidding can 
expose sufficient mineral soil to allow adequate regen- 
eration. 

Because they are too slowly permeable and too steep, 
these soils are poorly suited to septic tank absorption 
fields. A filtering mound of suitable material helps to 
overcome the moderately slow permeability. The less 
steep included areas are better sites for these absorp- 
tion fields. 

The slope limits these soils as sites for dwellings, but 
this limitation can be overcome by land shaping or avoid- 
ed by selecting a less steep included area. On sites for 
local roads and streets, extensive cutting and filling gen- 
erally is needed. The soils lack the strength needed to 
support vehicular traffic, but strengthening or replacing 
the base material can overcome this limitation. 

Capability subclass Vle; woodland suitability subclass 
2r. 


CxB—Cushing complex, 2 to 6 percent slopes. This 
map unit consists of undulating, somewhat excessively 
drained, well drained, and moderately well drained soils 
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formed in mixed glacial drift on pitted glacial moraines. 
Slopes are short and irregular, and depressions and 
small wet areas are common. Individual areas are irregu- 
lar in shape and generally are 5 to 25 acres in size. They 
are 55 to 65 percent Cushing soils and 15 to 25 percent 
Alban, Brill, Campia, Cromwell, Menahga, and Rosholt 
soils. These soils are so intricately mixed or are in such 
small areas that mapping them separately is not practi- 
cal. 

Typically, the Cushing soil has a surface layer of very 
dark grayish brown loam about 9 inches thick. The sub- 
surface layer is brown loam about 7 inches thick. The 
next 4 inches is a mixture of brown and dark brown 
loam. The subsoil is dark brown sandy clay loam about 
22 inches thick. It is mottled in the lower part. The 
underlying material to a depth of about 60 inches is dark 
brown loam. In places the surface layer is sandy loam, 
loamy sand, or silt loam. 

The Alban, Campia, and Rosholt soils are well drained, 
the Cromwell and Menahga soils somewhat excessively 
drained, and the Brill soils moderately well drained. The 
Alban soils formed in loamy material over glacial lacus- 
trine sediments, the Brill soils in silty material over glacial 
outwash sediments, the Campia soils in silty material 
over glacial lacustrine sediments, the Cromwell and Ro- 
sholt soils in loamy material over glacial outwash sedi- 
ments, and the Menahga soils in sandy glacial outwash. 

Included with these soils in mapping are small areas of 
the somewhat poorly drained Alstad and Poskin soils on 
concave slopes and in shallow depressions. Also includ- 
ed are small areas of the poorly drained or very poorly 
drained Bluffton, Rifle, and Seelyeville soils in deep de- 
pressions and a few areas where the slope is more than 
6 percent. Included areas make up 10 to 15 percent of 
the unit. 

Permeability is moderately slow and available water 
capacity high in the Cushing soil. In the Alban, Brill, 
Campia, Cromwell, Menahga, and Rosholt soils, perme- 
ability is moderate to very rapid and available water 
capacity is very high to low. Runoff is slow in cultivated 
areas. The Cromwell and Menahga soils are droughty. 

Most areas are farmed or pastured. Many remain 
woodland. The potential is good for cultivated crops, 
pasture, and woodland and poor for most engineering 
uses. 

These soils are suited to growing corn and small grain 
and to grasses and legumes for forage. If cultivated 
crops are grown, the hazard of erosion is slight or mod- 
erate. Slopes are too short and irregular for stripcrop- 
ping, terracing, or farming on the contour. A proper crop 
rotation helps to prevent excessive erosion. Minimum 
tillage and winter cover crops in combination with spring 
plowing help to reduce soil losses in row cropped areas. 
Because the soils are droughty in some areas, some 
crops mature unevenly. Wet depressions interfere with 
cultivation. Draining these depressions generally is diffi- 
cult. Returning crop residue to the soil or regularly 
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adding other organic material improves tilth and fertility 
and increases the rate of water infiltration. 

These soils are suited to growing many of the pasture 
grasses and legumes. Overgrazing or grazing when the 
soil is too wet, however, causes surface compaction and 
poor tilth. Proper stocking rates, pasture rotation, and 
restricted use during wet periods keep the pasture and 
the soil in good condition. 

These soils are suited to trees used for wood prod- 
ucts. The only soil related forest management problem is 
competition from brush following harvest. This competi- 
tion can interfere with natural regeneration. It can be 
reduced by suitable herbicides or by mechanical removal 
of the brush. 

Because this map unit is complex, onsite investigation 
is needed to select suitable areas large enough for 
septic tank absorption fields or for building site develop- 
ment. In most areas permeability is too slow for septic 
tank absorption fields, but a filtering mound of suitable 
material helps to overcome this limitation. 

In most areas these soils lack the strength needed to 
support vehicular traffic and dwellings and small com- 
mercial buildings, but providing suitable base material 
can overcome this limitation. Adding suitable subbase 
material helps to prevent the road damage caused by 
frost action. 

Capability subclass lle; woodland suitability subclass 
20. 


CxC2—Cushing complex, 6 to 12 percent slopes, 
eroded. This map unit consists of rolling, somewhat ex- 
cessively drained and well drained soils formed in mixed 
glacial drift on pitted glacial moraines. Slopes are short 
and irregular, and depressions and small wet areas are 
common. Individual areas are irregular in shape and gen- 
erally are 10 to 40 acres in size. They are 50 to 60 
percent Cushing soils and 20 to 30 percent Alban, 
Antigo, Campia, Cromwell, Menahga, and Rosholt soils. 
These soils are so intricately mixed or are such small 
areas that mapping them separately is not practical. 

Typically, the Cushing soil has a surface layer of dark 
grayish brown loam about 7 inches thick. The next 4 
inches is a mixture of brown and dark brown loam. The 
subsoil is dark brown sandy clay loam about 22 inches 
thick. The underlying material to a depth of about 60 
inches is dark brown loam. In uncultivated areas a very 
dark grayish brown surface layer about 3 inches thick 
overlies a brown loam subsurface layer about 9 inches 
thick. In places the surface layer is sandy loam, loamy 
sand, or silt loam. 

The Alban, Antigo, Campia, and Rosholt soils are well 
drained and the Cromwell and Menahga soils somewhat 
excessively drained. The Alban soils formed in loamy 
material over glacial lacustrine sediments, the Antigo 
soils in silty material over glacial outwash sediments, the 
Campia soils in silty material over glacial lacustrine sedi- 
ments, the Cromwell and Rosholt soils in loamy material 


POLK COUNTY, WISCONSIN 


over glacial outwash sediments, and the Menahga soils 
in sandy glacial outwash. 

Included with these soils in mapping are small areas of 
the somewhat poorly drained Alstad and Poskin soils on 
concave slopes and in shallow depressions. Also includ- 
ed are small areas of the poorly drained or very poorly 
drained Bluffton, Rifle, and Seelyevilie soils in deep de- 
pressions; a few areas where the slope is more than 12 
percent; and small areas where it is less than 6 percent. 
Included areas make up 10 to 15 percent of the unit. 

Permeability is moderately slow and available water 
capacity high in the Cushing soil. In the Alban, Antigo, 
Campia, Cromwell, Menahga, and Rosholt soils, perme- 
ability is moderate to very rapid and available water 
capacity very high to low. Runoff is medium in cultivated 
areas. Erosion has lowered the organic-matter content 
and the fertility level, decreased the capacity of the soil 
to retain water, and resulted in poorer tilth in the surface 
layer. The Cromwell and Menahga soils are droughty. 

Most areas are farmed or pastured. Many remain 
woodland. The potential is fair for cultivated crops, good 
for pasture and woodland, and poor for most engineering 
uses. 

These soils are suited to growing corn and small grain 
and to grasses and legumes for forage. If cultivated 
crops are grown, the hazard of further erosion is moder- 
ate. Slopes are too short and irregular for stripcropping, 
terracing, or farming on the contour. A proper crop rota- 
tion helps to prevent excessive erosion. Minimum tillage 
and winter cover crops in combination with spring plow- 
ing help to reduce soil losses in row cropped areas. 
Because these soils are droughty in some areas, some 
crops mature unevenly. Wet depressions interfere with 
cultivation. Draining these depressions generally is diffi- 
cult. Returning crop residue to the soil or regularly 
adding other organic material improves tilth and fertility 
and increases the rate of water infiltration. 

These soils are suited to growing many of the pasture 
grasses and legumes. Overgrazing or grazing when the 
soil is too wet, however, results in surface compaction, 
erosion, and poor tilth. Proper stocking rates, pasture 
rotation, and restricted use during wet periods keep the 
pasture and the soil in good condition. 

These soils are suited to trees used for wood prod- 
ucts. The only soil related forest management problem is 
competition from brush following harvest. This competi- 
tion can interfere with natural regeneration. It can be 
reduced by suitable herbicides or by mechanical removal 
of the brush. 

Because this map unit is complex, careful onsite inves- 
tigation is needed to select suitable areas large enough 
for septic tank absorption fields or for building site devel- 
opment. In most areas permeability is too slow for septic 
tank absorption fields, but a filtering mound of suitable 
material helps to overcome this limitation. 

In most areas these soils lack the strength needed to 
support vehicular traffic and dwellings and small com- 
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mercial buildings. Providing suitable base material, how- 
ever, can overcome this limitation. Adding suitable sub- 
base material helps to prevent the road damage caused 
by frost action. On sites for local roads or streets, exten- 
sive cutting and filling generally is needed because 
slopes are rolling and irregular. 

Capability subclass Ille; woodland suitability subclass 
20. 


CxD2—Cushing complex, 12 to 20 percent slopes, 
eroded. This map unit consists of hilly, somewhat exces- 
sively drained and well drained soils formed in mixed 
glacial drift on pitted glacial moraines. Slopes are short 
and irregular, and depressions and small wet areas are 
common. Individual areas are irregular in shape and gen- 
erally are 5 to 40 acres in size. They are 45 to 55 
percent Cushing soils and 25 to 35 percent Alban, 
Antigo, Campia, Cromwell, Menahga, and Rosholt soils. 
These soils are so intricately mixed or are in such small 
areas that mapping them separately is not practical. 

Typically, the Cushing soil has a surface layer of dark 
grayish brown loam about 7 inches thick. The next 4 
inches is a mixture of brown and dark brown loam. The 
subsoil is dark brown sandy clay loam about 20 inches 
thick. The underlying material to a depth of about 60 
inches is dark brown loam. In uncultivated areas a very 
dark grayish brown surface layer about 3 inches thick 
overlies a brown loam subsurface layer about 9 inches 
thick. In places the surface layer is sandy loam, loamy 
sand, or silt loam. 

The Alban, Antigo, Campia, and Rosholt soils are well 
drained and the Cromwell and Menahga soils somewhat 
excessively drained. The Alban soils formed in loamy 
material over glacial lacustrine sediments, the Antigo 
soils in silty material over glacial outwash sediments, the 
Campia soils in silty material over glacial lacustrine sedi- 
ments, the Cromwell and Rosholt soils in loamy material 
over glacial outwash sediments, and the Menahga soils 
in sandy glacial outwash. 

Included with these soils in mapping are small areas of 
the somewhat poorly drained Alstad and Poskin soils on 
concave slopes and in shallow depressions. Also includ- 
ed are small areas of the poorly drained or very poorly 
drained Bluffton, Rifle, and Seelyeville soils in deep de- 
pressions; a few areas where the slope is more than 20 
percent; and small areas where it is less than 12 per- 
cent. Included areas make up 10 to 15 percent of the 
unit. 

Permeability is moderately slow and available water 
capacity high in the Cushing soil. In the Alban, Antigo, 
Campia, Cromwell, Menahga, and Rosholt soils, perme- 
ability is moderate to very rapid and available water 
capacity very high to low. Runoff is rapid in cultivated 
areas. Erosion has lowered the organic-matter content 
and the fertility level, decreased the capacity of the soil 
to retain water, and resulted in poorer tilth in the surface 
layer. The Cromwell and Menahga soils are droughty. 
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Most areas are farmed or pastured. Many remain 

woodland. The potential is poor for cultivated crops, 
good for pasture and woodland, and poor for most engi- 
neering uses. 
_ These soils are poorly suited to growing corn and 
small grain and to grasses and jegumes for forage. lf 
cultivated crops are grown, the hazard of further erosion 
is severe. Slopes are too short and irregular for strip- 
cropping, terracing, or farming on the contour. A proper 
crop rotation helps to prevent excessive erosion. Mini- 
mum tillage and winter cover crops in combination with 
spring plowing reduce soil losses in row cropped areas. 
Because the soils are droughty in some areas, some 
crops mature unevenly. Wet depressions interfere with 
cultivation. Draining these depressions generally is diffi- 
cult. Returning crop residue to the soil or regularly 
adding other organic material improves tilth and fertility 
and increases the rate of water infiltration. 

These soils are suited to growing many of the pasture 
grasses and legumes. Overgrazing or grazing when the 
soil is too wet, however, results in surface compaction, 
erosion, and poor tilth. Proper stocking rates, pasture 
rotation, and restricted use during wet periods keep the 
pasture and the soil in good condition. 

These soils are suited to trees used for wood prod- 
ucts. The soil related problems of forest management 
are the slope and the encroachment of brush following 
harvest. Planting trees on the contour and carefully lo- 
cating skid roads during harvest minimize erosion and 
improve equipment trafficability. Care in planting and se- 
lection of vigorous planting stock improve the survival 
rate on the steeper slopes facing south or west. Suitable 
herbicides effectively control the brush competing with 
natural regeneration following harvest. The brush can be 
removed mechanically if it is a problem. Skidding can 
expose sufficient mineral soil to allow adequate regen- 
eration. 

Because this map unit is complex, onsite investigation 
is needed to select suitable areas large enough for 
septic tank absorption fields or for building site develop- 
ment. In most areas the soils are too slowly permeable 
and too steep for septic tank absorption fields. A filtering 
mound of suitable material is beneficial. 

Because of the slope, land shaping generally is 
needed on building sites. The less steep included areas 
can be used as building sites. In most areas these soils 
lack the strength needed to support vehicular traffic and 
dwellings and small commercial buildings. Providing suit- 
able base material, however, can overcome this limita- 
tion. Adding suitable subbase material helps to prevent 
the road damage caused by frost action. On sites for 
local roads or streets, extensive cutting and filling gener- 
ally is needed because slopes are hilly and irregular. 

Capability subclass !Ve; woodland suitability subclass 
2r. 
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DaA—Dakota loam, 0 to 2 percent slopes. This 
nearly level, well drained soil is on broad glacial outwash 
plains and stream terraces. Individual areas are irregular 
in shape and generally are 10 to 100 acres in size. 

Typically, the surface layer is very dark brown and very 
dark grayish brown loam about 16 inches thick. The 
subsoil is about 22 inches thick. It is dark brown and 
dark yellowish brown loam over dark brown and strong 
brawn loamy sand and sand. The underlying material to 
a depth of about 60 inches is light yellowish brown, 
stratified sand, coarse sand, and gravel. In places the 
surface layer is silt loam or fine sandy loam. In some 
areas the upper part of the subsoil is silt loam. 

Included with this soil in mapping are small areas of 
the somewhat excessively drained Burkhardt and Hub- 
bard soils and small areas of the Dakota Variant in 
shallow depressions and narrow drainageways. Also in- 
cluded are small areas where the slope is more than 2 
percent and a few areas where limestone bedrock is 
within 60 inches of the surface. Included areas make up 
2 to 10 percent of the unit. 

Permeability is moderate in the upper loamy material 
and very rapid in the underlying material. Available water 
capacity is moderate. Organic-matter content is high, and 
tilth is good. 

Most areas are farmed. A few are pastured. This soil is 
not naturally forested and generally is not managed as 
woodland. It has good potential for cultivated crops, pas- 
ture, and most engineering uses. 

This soil is suited to growing corn, soybeans, and 
small grain and to grasses and legumes for forage. Row 
crops can be grown year after year without excessive 
erosion. Returning crop residue to the soil or regularly 
adding other organic material helps to maintain good 
tilth, improves fertility, and increases the rate of water 
infiltration. Crop yields are limited during dry periods as a 
result of the moderate available water capacity. 

This soil is suited to growing many of the pasture 
grasses and legumes. Overgrazing or grazing when the 
soil is too wet, however, causes surface compaction and 
poor tilth. Proper stocking rates, pasture rotation, and 
restricted use during wet periods keep the pasture and 
the soil in good condition. 

This soil is suited to septic tank absorption fields. The 
effluent can pollute ground water, however, because the 
underlying material is very rapidly permeable. The soil 
lacks the strength needed to support vehicular traffic, but 
strengthening or replacing the base material can over- 
come this limitation. 

Capability subclass Ils; not assigned to a woodland 
suitability subclass. 


DaB—Dakota loam, 2 to 6 percent slopes. This un- 
dulating, well drained soil is on broad glacial outwash 
plains and stream terrraces. Individual areas are irregular 
in shape and generally are 5 to 20 acres in size. 
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Typically, the surface layer is very dark brown and very 
dark grayish brown loam about 16 inches thick. The 
subsoil is about 22 inches thick. It is dark brown and 
dark yellowish brown loam over dark brown and strong 
brown loamy sand and sand. The underlying material to 
a depth of about 60 inches is light yellowish brown, 
stratified sand, coarse sand, and gravel. In places the 
surface layer is silt loam or fine sandy loam. In some 
areas the upper part of the subsoil is silt loam. 

Included with this soil in mapping are small areas of 
the somewhat excessively drained Burkhardt and Hub- 
bard soils. Also included are small areas of the Dakota 
Variant in shallow depressions and narrow drainageways, 
areas where slopes are short and more than 6 percent, 
small areas where they are less than 2 percent, and a 
few areas where limestone bedrock is within 60 inches 
of the surface. Included areas make up 2 to 15 percent 
of the unit. 

Permeability is moderate in the upper loamy material 
and very rapid in the underlying material. Available water 
capacity is moderate. Organic-matter content is high, and 
tilth is good. 

Most areas are farmed. A few are pastured. This soil is 
not naturally forested and generally is not managed as 
woodland. It has good potential for cultivated crops, pas- 
ture, and most engineering uses. 

This soil is suited to growing corn, soybeans, and 
small grain and to grasses and legumes for forage. If 
cultivated crops are grown, measures that prevent ex- 
cessive erosion are needed. In most areas slopes are 
too short and irregular for stripcropping, terracing, or 
farming on the contour. A proper crop rotation helps to 
prevent excessive soil loss. In most areas row crops can 
be grown year after year without excessive soil loss if 
tillage is kept to a minimum. Returning crop residue to 
the soil or regularly adding other organic material helps 
to maintain good tilth, improves fertility, and increases 
the rate of water infiltration. Crop yields are limited 
during dry periods as a result of the moderate available 
water capacity. 

This soil is suited to growing many of the pasture 
grasses and legumes. Overgrazing or grazing when the 
soil is too wet, however, causes surface compaction and 
poor tilth. Proper stocking rates, pasture rotation, and 
restricted use during wet periods keep the pasture and 
the soil in good condition. 

This soil is suited to septic tank absorption fields. The 
effluent can pollute ground water, however, because the 
underlying material is very rapidly permeable. The soil 
lacks the strength needed to support vehicular traffic, but 
strengthening or replacing the base material can over- 
come this limitation. 

Capability subclass lle; not assigned to a woodland 
suitability subclass. 


DIA—Dakota loam, limestone substratum, 0 to 3 
percent slopes. This nearly level and gently sloping, 
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well drained soil is on broad glacial outwash plains and 
stream terraces. It is underlain by dolomitic limestone 
bedrock. Individual areas are irregular in shape and gen- 
erally are 5 to 25 acres in size. 

Typically, the surface layer is black and very dark 
brown loam about 15 inches thick. The subsoil is about 
17 inches thick. It is dark brown and dark yellowish 
brown loam over dark yellowish brown loamy sand. The 
underlying material, to a depth of about 44 inches, is 
dark brown gravelly sand. Dolomitic limestone bedrock is 
at a depth of about 44 inches. In places the surface 
layer and subsoil are silt loam or fine sandy loam. 

Included with this soil in mapping are small areas of 
the somewhat excessively drained Burkhardt soils and a 
few areas of the somewhat poorly drained Dakota Vari- 
ant in shallow depressions and narrow drainageways. 
Also included are a few areas where bedrock either 
crops out or is at a depth of more than 60 inches and a 
few areas where the slope is more than 3 percent. In- 
cluded areas make up 5 to 10 percent of the unit. 

Permeability is moderate in the upper loamy material 
and very rapid in the underlying material. Available water 
capacity is moderate. Organic-matter content is high, and 
tilth is good. Fractured dolomitic limestone bedrock is at 
a depth of 40 to 60 inches. 

Most areas are farmed. A few are pastured. This soil is 
not naturally forested and generally is not managed as 
woodland. It has good potential for cultivated crops and 
pasture and fair to poor potential for most engineering 
uses. 

This soil is suited to growing corn, soybeans, and 
small grain and to grasses and legumes for forage. Row 
crops can be grown year after year without excessive 
erosion. Returning crop residue to the soil or regularly 
adding other organic material helps to maintain good 
tilth, improves fertility, and increases the rate of water 
infiltration. Crop yields are limited during dry periods as a 
result of the moderate available water capacity. 

This soil is suited to growing many of the pasture 
grasses and legumes. Overgrazing or grazing when the 
soil is too wet, however, causes surface compaction and 
poor tilth. Proper stocking rates, pasture rotation, and 
restricted use during wet periods keep the pasture and 
the soil in good condition. 

Because of the depth to bedrock, this soil is poorly 
suited to septic tank absorption fields: A filtering mound 
of suitable material helps to overcome this limitation. 
Excavating for basements is difficult because of the bed- 
rock. The soil lacks the strength needed to support ve- 
hicular traffic, but strengthening or replacing the base 
material can overcome this limitation. 

Capability subclass Ils; not assigned to woodland suit- 
ability subclass. 


DvA—Dakota Variant silt loam, 0 to 3 percent 
slopes. This nearly level and gently sloping, somewhat 
poorly drained soil is in concave areas and drainageways 
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on broad glacial outwash plains. It is subject to rare 
flooding. Individual areas are oval or long and narrow 
and generally are 5 to 25 acres in size. 

Typically, the surface layer is black and very dark 
grayish brown silt loam about 13 inches thick. The sub- 
soil is about 21 inches thick. It is dark brown and dark 
yellowish brown, mottled loam over brown, mottled grav- 
elly loamy coarse sand. The underlying material to a 
depth of about 60 inches is light yellowish brown, strati- 
fied sand and gravel. In places the surface layer is loam 
or fine sandy loam. In some areas the upper part of the 
subsoil is silt loam. In a few areas the underlying materi- 
al contains little or no gravel. 

Included with this soil in mapping are small areas of 
the somewhat excessively drained Burkhardt and Hub- 
bard soils and well drained Dakota soils on convex 
slopes and a few areas where, as a result of loamy or 
silty lenses in the underlying material, the downward 
movement of water is impeded and available water ca- 
pacity is higher. Also included are a few areas where 
slopes are short and more than 3 percent and a few 
where limestone bedrock is within 60 inches of the sur- 
face. Included areas make up 5 to 15 percent of the unit. 

Permeability is moderate in the upper silty and loamy 
material and very rapid in the underlying material. Availa- 
ble water capacity is moderate. Organic-matter content is 
high, and tilth is good. This soil is saturated within 1 foot 
to 3 feet of the surface during wet periods. Some areas 
receive runoff from adjacent slopes and are likely to be 
ponded for brief periods after heavy rains. 

Most areas are farmed. A few are pastured. This soil is 
not naturally forested and generally is not managed as 
woodland. It has good potential for cultivated crops and 
pasture and poor potential for most engineering uses. 

This soil is suited to growing corn, soybeans, and 
small grain and to grasses and legumes for forage. An 
artificial drainage system of surface ditches and, ‘in some 
areas, diversions is needed for dependable crop produc- 
tion. Row crops can be grown year after year without 
excessive erosion. Returning crop residue to the soil or 
regularly adding other organic material helps to maintain 
good tilth and improves fertility. 

This soil is suited to growing many of the pasture 
grasses and legumes. It should be artificially drained if a 
taprooted plant, such as alfalfa, is grown. Overgrazing or 
grazing when the soil is too wet causes surface compac- 
tion and poor tilth. Proper stocking rates, pasture rota- 
tion, and restricted use during wet periods keep the 
pasture and the soil in good condition. 

Because it has a seasonal high water table, this soil is 
poorly suited to septic tank absorption fields. A filtering 
mound of suitable material, however, helps to overcome 
this limitation. On building sites artificial drainage is 
needed. In some areas diversions are needed to protect 
the site from ponding. Providing suitable subbase materi- 
al helps to prevent the damage to local roads and 
streets caused by frost action. 
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Capability subclass Ilw; not assigned to a woodland 
suitability subclass. 


EmD—Emmert gravelly sandy loam, 12 to 35 per- 
cent slopes. This hilly and steep and very steep, exces- 
sively drained soil is on kames and eskers on pitted 
outwash plains. Individual areas are round or long and 
narrow and generally are 2 to 10 acres in size. 

Typically, the surface layer is very dark grayish brown 
gravelly sandy loam about 3 inches thick. The underlying 
material to a depth of about 60 inches is reddish brown 
and strong brown gravelly coarse sand and stratified 
sand and gravel. In places the surface layer is loamy 
sand or sandy loam. 

Included with this soil in mapping are small areas of 
the somewhat excessively drained Cromwell and Chetek 
soils and well drained Rosholt soils on concave slopes. 
Also included are a few areas where the underlying ma- 
terial is sand or coarse sand and small areas where the 
slope is less than 12 percent. Included areas make up 5 
to 10 percent of the unit. 

Permeability is very rapid, and available water capacity 
is very low. This soil is very droughty. Organic-matter 
content and natural fertility are low. 

Most areas are wooded. Some are pastured. Gravel 
pits are in many areas. The potential is poor for cultivat- 
ed crops, pasture, woodland, and most engineering uses. 

Because it is too droughty and too steep, this soil is 
generally unsuited to cultivated crops and to many of the 
pasture grasses and legumes. Bluegrass should be fa- 
vored in areas where pasture renovation is nat feasible 
but where lime and fertilizer can be applied, brush re- 
moved, and grazing controlled. 

This soil is poorly suited to woodland. Trees grow 
slowly and tend to have poor form. Planting trees on the 
contour and carefully locating skid roads help to control 
erosion. Carefully planting vigorous nursery stock can 
overcome the poor survival rate during dry periods. 

Because of the slope, this soil is poorly suited to 
septic tank absorption fields. Also, the effluent can pol- 
lute ground water because permeability is very rapid. 

The slope limits this soil as a site for dwellings and 
small commercial buildings, but this limitation can be 
overcome by extensive land shaping or avoided by se- 
lecting the less steep included areas. On sites for local 
roads and streets, extensive cutting and filling generally 
is needed because of the slope. Stabilizing road cuts is 
difficult because cutbanks cave in and are low in natural 
fertility. Proper land shaping and additions of suitable 
topsoil, however, can overcome these limitations. This 
soil is an important source of sand and gravel for con- 
struction and road building. 

Capability subclass Vlils; woodland suitability subclass 
4f. 


Fa—Fluvaquents. These nearly level, moderately well 
drained and somewhat poorly drained soils are on flood 
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plains dissected by streams. They are subject to fre- 
quent flooding. Individual areas are long and narrow and 
generally are 5 to 25 acres in size. The microrelief is one 
of low, flattopped ridges and small valleys formed 
through erosion and through deposition by floodwater. 

The color, texture, and thickness of individual layers 
vary widely. As a result, these soils cannot be classified 
at the series level. They typically consist of alternating 
layers of sand, loamy sand, and sandy loam but have a 
few strata of loam, silt loam, or silt in many areas. 

Included with these soils in mapping are a few areas 
of the poorly drained and very poorly drained, wet Fluva- 
quents in slightly lower positions and in old stream chan- 
nels. Also included are a few areas of the moderately 
well drained Croswell and somewhat poorly drained Lino 
soils, which are sandy throughout. Included areas make 
up 2 to 15 percent of the unit. 

These Fluvaquents are saturated within 1 foot to 
3 1/2 feet of the surface during wet periods. 

Most areas are woodland. Many wooded areas are 
managed as wildlife habitat. The potential is poor for 
cultivated crops and most engineering uses and fair for 
pasture and woodland. 

These soils are generally not used for cultivated crops 
because of the frequent flooding. Providing protection 
against flooding is difficult. Some areas are pastured. 
Because the soils are wet and subject to frequent flood- 
ing, bluegrass is commonly grown. Restricting grazing to 
dry periods helps to prevent surface compaction and 
poor tilth. 

These soils are suited to trees used for wood prod- 
ucts. Competition from brush can interfere with natural 
regeneration following harvest. It can be reduced by suit- 
able herbicides or by mechanical removal of the brush. 
Flooding restricts the use of equipment during part of the 
year. 

These soils are generally unsuitable as sites for septic 
tank absorption fields, dwellings and small commercial 
buildings, and local roads and streets because of the 
seasonal high water table and the frequent flooding. 
Roads, buildings, and other structures that restrict the 
flow of floodwater can cause more serious flooding prob- 
lems on other parts of the flood plain. 

Capability subclass Illw; woodland suitability subclass 
30. 


Fe—Fiuvaquents, wet. These nearly level, poorly 
drained and very poorly drained soils are on flood plains 
dissected by streams. They are subject to frequent flood- 
ing. Individual areas are long and narrow and generally 
are 5 to 100 acres in size. The microrelief commonly is 
one of low, flattopped ridges and small valleys formed 
through erosion and through deposition by floodwater. 

The color, texture, and thickness of individual layers 
vary widely. As a result, these soils cannot be classified 
at the series level. They typically consist of alternating 
layers of loam, silt loam, silt, sandy loam, loamy sand, 
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sand, gravelly coarse sand, muck, and mucky peat. In 
places they are sandy throughout. 

Included with these soils in mapping are small areas of 
the moderately well drained and somewhat poorly 
drained Fluvaquents in slightly higher positions and small 
areas of the very poorly drained Cathro, Markey, and 
Seelyeville soils. Also included are a few small areas of 
colluvial soils in upland depressions. Included areas 
make up 5 to 15 percent of the unit. 

These Fluvaquents are saturated within a foot of the 
surface during most of the year. 

Most areas are woodland. Many wooded areas are 
managed as wildlife habitat. The potential is poor for 
cultivated crops, pasture, woodland, and most engineer- 
ing uses. 

These soils are generally unsuited to cultivated crops 
and pasture because of the high water table and the 
flood hazard. Providing adequate drainage and protec- 
tion against flooding is difficult. 

These soils are poorly suited to woodland. Trees grow 
slowly and tend to have poor form. Because the soils 
are wet, the trees generally should be planted on pre- 
pared ridges if natural regeneration is unreliable. Selec- 
tion of large, vigorous nursery stock helps to prevent a 
high mortality rate. Harvest is frequently limited to peri- 
ods when the ground is frozen. Clear-cut or group-selec- 
tion harvest methods reduce the danger of windthrow to 
the remaining trees. Suitable herbicides or mechanical 
removal can control competing vegetation, which inter- 
feres with natural regeneration. 

These soils are generally unsuitable as sites for septic 
tank absorption fields, dwellings and small commercial 
buildings, and local roads and streets because of the 
high water table and the frequent flooding. Roads, build- 
ings, and other structures that restrict the flow of flood- 
water can cause more serious flooding problems on 
other parts of the flood plain. 

Capability subclass Vw; woodland suitability subclass 
4w. 


FnB—Freeon silt loam, 2 to 6 percent slopes. This 
undulating or gently sloping, moderately well drained soil 
is on the sides and convex tops of ridges on glacial 
moraines. Individual areas are irregular in shape and 
generally are 5 to 20 acres in size. 

Typically, the surface layer is dark grayish brown silt 
loam about 8 inches thick. The subsurface layer is brown 
silt loam about 4 inches thick. The next 10 inches is a 
mixture of the subsoil and the subsurface layer. The 
subsoil is about 12 inches thick. It is brown, mottled silt 
loam over reddish brown, mottled sandy loam. The un- 
derlying material to a depth of about 60 inches is reddish 
brown sandy loam. In places the subsoil is silt loam. In a 
few areas the underlying material has strata of loamy 
sand or sand. 

Included with this soil in mapping are a few areas of 
the well drained Santiago and Amery soils on convex 
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slopes and a few small areas of the somewhat poorly 
drained Magnor soils in shallow depressions and narrow 
drainageways. Also included are a few areas where 
slopes are short and more than 6 percent and a few 
where they are less than 2 percent. Included areas make 
up 5 to 10 percent of the unit. 

Permeability is moderate or moderately slow, and 
available water capacity is moderate. Runoff is slow in 
cultivated areas. Organic-matter content is moderate, 
and tilth is good. This soil is saturated within 2 or 3 feet 
of the surface during wet periods. Root penetration is 
somewhat restricted by compact glacial till below a 
depth of about 32 inches. 

Many areas are farmed or pastured, and many remain 
wooded. The potential is good for cultivated crops, pas- 
ture, and woodland and fair or poor for most engineering 
uses. 

This soil is suited to growing corn and small grain and 
to grasses and legumes for forage. If cultivated crops 
are grown, the hazard of erosion is slight. On long and 
uniform slopes, stripcropping, terracing, and farming on 
the contour help to control erosion. In areas where 
slopes are short and irregular, a proper crop rotation and 
minimum tillage are the best methods of controlling ero- 
sion. Returning crop residue to the soil or regularly 
adding other organic material helps to maintain good tilth 
and improves fertility. 

This soil is suited to growing many of the pasture 
grasses and legumes. Overgrazing or grazing when the 
soil is too wet, however, causes surface compaction and 
poor tilth. Proper stocking rates, pasture rotation, and 
restricted use during wet periods keep the pasture and 
the soil in good condition. 

This soil is suited to trees used for wood products. 
The only soil related forest management problem is 
competition from brush following harvest. This competi- 
tion can interfere with natural regeneration. It can be 
reduced by suitable herbicides or by mechanical removal 
of the brush. 

Because of the seasonally perched water table and 
the moderate or moderately slow permeability, this soil is 
poorly suited to septic tank absorption fields. A filtering 
mound of suitable material, however, improves these ab- 
sorption fields. 

This soil lacks the strength needed to support the 
dwellings and small commercial buildings, but replacing 
the base materia! can overcome this limitation and the 
risk of damage caused by shrinking and swelling. Artifi- 
cial drainage is needed on sites for dwellings with base- 
ments. Providing suitable base and subbase material 
helps to prevent the damage to local roads and streets 
resulting from low strength and frost action. 

Capability subclass {ie; woodland suitability subclass 
20. 


HrB—Hubbard loamy sand, 0 to 6 percent slopes. 
This nearly level and undulating, somewhat excessively 
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drained soil is on outwash plains and stream terraces. 
Individual areas are irregular in shape and generally are 
5 to 20 acres in size. 

Typically, the surface layer is very dark brown loamy 
sand about 18 inches thick. The next 6 inches is dark 
brown sand. The underlying material to a depth of about 
60 inches is dark brown and dark yellowish brown sand: 
In places the surface layer is sandy loam or loamy fine 
sand or is thinner or lighter colored. 

Included with this soil in mapping are a few areas of 
the well drained Dakota soils and a few small areas of 
the moderately well drained Croswell soils in narrow 
drainageways. Also included are a few areas where, as a 
result of loamy or silty strata in the underlying material, 
the downward movement of water is impeded and availa- 
ble water capacity is higher; a few areas where dolomitic 
limestone bedrock is within 60 inches of the surface; and 
a few where slopes are short and more than 6 percent. 
Included areas make up 2 to 10 percent of the unit. 

Permeability is rapid, and available water capacity is 
low. This soil is droughty and subject to soil blowing. 
Runoff is slow or very slow in cultivated areas. Organic- 
matter content is moderately low, and tilth is good. 

Most areas are farmed or pastured. The potential is 
poor for cultivated crops and pasture, fair for woodland, 
and good for most engineering uses. 

Because of droughtiness and a severe hazard of soil 
blowing, this soil is poorly suited to cultivated crops. It 
has potential, however, as irrigated cropland. Crop resi- 
due management, winter cover crops, and field wind- 
breaks help to prevent excessive soil blowing. Returning 
crop residue to the sail or regularly adding other organic 
material helps to maintain good tilth and improves fertil- 
ity. 
This soil is suited to growing only a limited number of 
pasture grasses and legumes. Because the soil is 
droughty, a deep-rooted plant, such as alfalfa, generally 
is more productive than other species. Overgrazed pas- 
tures are subject to soil blowing. Proper stocking rates 
and pasture rotations keep the pasture and the soil in 
good condition. 

Although not naturally forested, this soil is suitable as 
woodland. Carefully planting vigorous nursery stock im- 
proves the survival rate. Suitable herbicides or mechani- 
cal removal controls competing vegetation, which can 
interfere with natural regeneration following harvest. 

This soil is suited to septic tank absorption fields. The 
effluent can pollute ground water, however, because per- 
meability is rapid. This soil is suitable as a site for build- 
ings and local roads and streets. 

Capability subclass IVs; woodland suitability subclass 
3s. 


LnA—Lino loamy fine sand, 0 to 3 percent slopes. 
This nearly level and undulating, somewhat poorly 
drained soil is in depressional areas on outwash plains 
and on stream terraces. Individual areas are irregularly 
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shaped or long and narrow and generally are 5 to 40 
acres in size. 

Typically, the surface layer is very dark brown loamy 
fine sand about 4 inches thick. The subsoil is about 37 
inches thick. It is yellowish brown, mottled loamy fine 
sand over pale brown, mottled fine sand. The underlying 
material to a depth of about 60 inches is reddish brown 
fine sand. In places the surface layer is loamy sand or 
fine sand. in some areas the subsoil is loamy sand or 
sand. 

Included with this soil in mapping are a few areas of 
the somewhat excessively drained Menahga and Omega 
soils and moderately well drained Croswell soils on 
convex slopes. Also included are a few areas of the 
poorly drained and very poorly drained Newson soils in 
shallow depressions and narrow drainageways and small 
areas where, as a result of loamy or silty strata in the 
underlying material, the downward movement of water is 
impeded and available water capacity is higher. Included 
areas make up 2 to 10 percent of the unit. 

Permeability is rapid, and available water capacity is 
low. Runoff is very slow in cultivated areas. Organic- 
matter content is low. This soil is saturated within 2 to 4 
feet of the surface during wet periods. 

Most areas are woodland. A few are farmed or pas- 
tured. The potential is fair for woodland and poor for 
cultivated crops, pasture, and most engineering uses. 

This soil is poorly suited to growing corn and small 
grain and to grasses and legumes for forage. An artificial 
drainage system of surface ditches or open ditches is 
needed for dependable crop production. The soil is 
droughty, and in most years crop yields are limited as a 
result of the low available water capacity. If drained and 
cultivated, the soil is subject to soil blowing. Winter cover 
crops, crop residue management, and field windbreaks 
help to prevent excessive soil blowing. 

This soil is suited to growing only a limited number of 
pasture grasses and legumes because it has a seasonal 
high water table and is droughty. Unless the soil is ade- 
quately drained, bluegrass is commonly grown. Proper 
stocking rates, pasture rotation, and restricted use during 
wet periods keep the pasture and the soil in good condi- 
tion. 

This soil is suited to trees used for wood products. 
Carefully planting vigorous nursery stock improves the 
survival rate during dry periods. Clear-cut or area-selec- 
tion harvest methods reduce the risk of windthrow to the 
remaining trees. Suitable herbicides or mechanical re- 
moval controls the vegetation that competes with natural 
regeneration following harvest. 

Because it has a seasonal high water table, this soil is 
poorly suited to septic tank absorption fields. A filtering 
mound of suitable material, however, helps to overcome 
this limitation. Building sites should be artificially drained. 
Providing suitable subbase material helps to prevent the 
damage to local roads and streets caused by frost 
action. 
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Capability subclass Vw; woodland suitability subclass 
3s. 


MaA—Magnor silt loam, 0 to 2 percent slopes. This 
nearly level, somewhat poorly drained soil occurs as 
plane to slightly concave areas on glacial moraines. It is 
subject to rare flooding. Individual areas are irregular in 
shape and generally are 5 to 35 acres in size. 

Typically, the surface layer is very dark grayish brown 
silt loam about 9 inches thick. The subsurface layer is 
light brownish gray, mottled silt loam about 2 inches 
thick. The next 7 inches is multicolored silt loam. The 
subsoil is about 14 inches thick. It is brown, mottled 
loam over reddish brown, mottled sandy loam. The un- 
derlying material to a depth of about 60 inches is reddish 
brown, mottled sandy loam. In places the subsoil is silt 
loam. In a few areas the underlying material has strata of 
loamy sand or sand. 

Included with this soil in mapping are a few areas of 
the well drained Santiago and Amery soils and moder- 
ately well drained Freeon soils on convex slopes and a 
few small areas of the poorly drained Auburndale soils 
and poorly drained and very poorly drained Adolph soils 
in depressions and narrow drainageways. Also included 
are a few small areas where the slope is more than 2 
percent. Included areas make up 5 to 10 percent of the 
unit. 

Permeability is moderately slow, and available water 
capacity is moderate. Runoff is slow or very slow in 
cultivated areas. Organic-matter content is moderate, 
and tilth is good. This soil is saturated within 1 foot to 3 
feet of the surface during wet periods. Some areas re- 
ceive runoff from adjacent slopes and are likely to be 
ponded after heavy rains. Root penetration is somewhat 
restricted by compact glacial till below a depth of about 
32 inches. 

Many areas are farmed or pastured, and many remain 
wooded. The potential is good for cultivated crops, pas- 
ture, and woodland and poor for most engineering uses. 

This soil is suited to growing corn and small grain and 
to grasses and legumes for forage. An artificial drainage 
system of surface ditches and, in some areas, diversions 
is needed for dependable crop production. Row crops 
can be grown year after year without excessive erosion. 
Returning crop residue to the soil or regularly adding 
other organic material helps to maintain good tilth and 
improves fertility. 

This soil is suited to growing many of the pasture 
grasses and legumes. It should be artificially drained if a 
taprooted plant, such as alfalfa, is grown. Overgrazing or 
grazing when the soil is too wet causes surface compac- 
tion and poor tilth. Proper stocking rates, pasture rota- 
tion, and restricted use during wet periods keep the 
pasture and the soil in good condition. 

This soil is suited to trees used for wood products. 
Competition from brush following harvest can interfere 
with natural regeneration. It can be reduced, however, by 
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suitable herbicides or by mechanical removal of the 
brush. 

Because of the seasonally perched water table and 
the moderately slow permeability, this soil is poorly 
suited to septic tank absorption fields. A filtering mound 
of suitable material, however, improves these absorption 
fields. 

This soil lacks the strength needed to support dwell- 
ings and small commerical buildings, but strengthening 
or replacing the base material can overcome this limita- 
tion. Artificial drainage is needed on building sites. In 
some areas diversions are needed to protect the site 
from ponding. Strengthening or replacing the base mate- 
rial and providing suitable subbase material help to pre- 
vent the damage to local roads and streets resulting 
from low strength and frost action. 

Capability subclass Ilw; woodland suitability subclass 
20. 


MaB—Magnor silt loam, 2 to 6 percent slopes. This 
undulating or gently sloping, somewhat poorly drained 
soil occurs as plane to slightly concave areas on glacial 
moraines. It is subject to rare flooding. Individual areas 
are irregular in shape and generally are 5 to 25 acres in 
size. 

Typically, the surface layer is very dark grayish brown 
silt loam about 9 inches thick. The subsurface layer is 
light brownish gray, mottled silt loam about 3 inches 
thick. The next 7 inches is multicolored silt loam. The 
subsoil is about 14 inches thick. It is brown, mottled 
loam over reddish brown, mottled sandy loam. The un- 
derlying material to a depth of about 60 inches is reddish 
brown, mottled sandy loam. In places the subsoil is silt 
loam. In a few areas the underlying material has strata of 
loamy sand or sand. 

Included with this soil in mapping are a few areas of 
the well drained Santiago and Amery soils and moder- 
ately well drained Freeon soils on convex slopes and a 
few small areas of the poorly drained Auburndale soils 
and poorly drained and very poorly drained Adolph soils 
in depressions and narrow drainageways. Also included 
are a few areas where slopes are short and more than 6 
percent and a few where they are less than 2 percent. 
Included areas make up 5 to 15 percent of the unit. 

Permeability is moderately slow, and available water 
capacity is moderate. Runoff is slow in cultivated areas: 
Organic-matter content is moderate, and tilth is good. 
This soil is saturated within 1 foot to 3 feet of the 
surface during wet periods. Some areas receive runoff 
fom adjacent slopes and are likely to be ponded after 
heavy rains. Root penetration is somewhat restricted by 
compact glacial till below a depth of about 32 inches. 

Many areas are farmed or pastured, and many remain 
wooded. The potential is good for cultivated crops, pas- 
ture, and woodland and poor for most engineering uses. 

This soil is suited to growing corn and smal! grain and 
to grasses and legumes for forage. An artificial drainage 
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system of surface ditches and, in some areas, diversions 
is needed for dependable crop production. If cultivated 
crops are grown, erosion is a hazard. In areas where 
slopes are long and uniform, contour stripcrops, terraces, 
and grassed waterways help to control erosion, but they 
should not restrict surface drainage and thus increase 
the wetness. In areas where slopes are short and irregu- 
lar, a proper crop rotation and minimum tillage are the 
best methods of controlling erosion. Returning crop resi- 
due to the soil or regularly adding other organic material 
helps to maintain good tilth and improves fertility. 

This soil is suited to growing many of the pasture 
grasses and legumes. It should be artificially drained if a 
taprooted plant, such as alfalfa, is grown. Overgrazing or 
grazing when the soil is too wet causes surface compac- 
tion and poor tilth. Proper stocking rates, pasture rota- 
tion, and restricted use during wet periods keep the 
pasture and the soil in good condition. 

This soil is suited to trees used for wood products. 
Competition from brush following harvest can interfere 
with natural regeneration. It can be reduced, however, by 
suitable herbicides or by mechanical removal of the 
brush. 

Because of the seasonally perched water table and 
the moderately slow permeability, this soil is poorly 
suited to septic tank absorption fields. A filtering mound 
of suitable material, however, improves these absorption 
fields. 

This soil lacks the strength needed to support dwell- 
ings and small commercial buildings, but strengthening 
or replacing the base material can overcome this limita- 
tion. Artificial drainage is needed on building sites. In 
some areas diversions are needed to protect the site 
from ponding. Strengthening or replacing the base mate- 
rial and providing suitable subbase material help to pre- 
vent the damage to local roads and streets resulting 
from low strength and frost action. 

Capability subclass lle; woodland suitability subclass 
20. 


Mk—Markey muck. This nearly level, very poorly 
drained soil is in bogs and depressional areas on glacial 
outwash plains and stream terraces. It is subject to fre- 
quent flooding. Individual areas are irregular in shape 
and generally are 3 to 20 acres in size. 

Typically, the organic layer is black and very dark gray 
muck about 35 inches thick. The underlying material to a 
depth of about 60 inches is grayish brown sand. In 
places a layer of moss peat 1 inch to 4 inches thick is at 
the surface. In some areas thin layers of mucky peat are 
in the organic part. 

Included with this soil in mapping are a few small 
areas of the poorly drained and very poorly drained 
sandy Newson soils in slightly higher positions; a few 
areas of Rifle and Seelyeville soils, which have an organ- 
ic layer more than 51 inches thick; and small areas of 
the wet Fluvaquents adjacent to streams. Also included 
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are a few areas that are very strongly acid or extremely 
acid. Included areas make up 5 to 15 percent of the unit. 

Permeability is moderately rapid in the organic layer 
and rapid in the underlying mineral material. This soil is 
saturated within a foot of the surface most of the year. 

Most areas remain in wetland vegetation. The potential 
is poor for cultivated crops, pasture, and most engineer- 
ing uses and fair for woodland. 

Because it has a high water table and is subject to 
flooding, this soil is generally unsuited to growing corn 
and small grain and to grasses and legumes for forage. 
If adequately drained, protected against flooding, and 
otherwise intensively managed, however, it has potential 
for growing some specialty crops. If drained and cultivat- 
ed, it is subject to soil blowing and subsidence. The 
number of frost-free days per growing season is less on 
this soil than on adjacent upland soils because of cold 
air drainage. 

Because of the high water table, the generally low 
natural fertility, and the flooding, this soil generally is 
unsuited to growing many of the pasture grasses and 
legumes. Unless the soil is adequately drained, reed 
canarygrass is the only suitable species. Low strength 
restricts the use of machinery and grazing. 

This soil is suited to trees used for wood products. 
Wetness and the high water table during the planting 
season limit reforestation to natural regeneration. Har- 
vesting with heavy equipment is restricted to periods 
when the ground is frozen. Clear-cut or area-selection 
harvest methods prevent serious windthrow of the re- 
maining trees. Suitable herbicides or mechanical removal 
controls the brush that competes with natural regenera- 
tion. 

This soil is generally unsuitable as a site for septic 
tank absorption fields and for dwellings and small com- 
mercial buildings because of the high water table, the 
flooding, and the low strength. It lacks the strength 
needed to support vehicular traffic, but replacing the 
organic layer with suitable base material can overcome 
this limitation: Roads should be constructed so that they 
do not restrict the natural drainage. Restricting the drain- 
age could increase the wetness and destroy the produc- 
tivity of the soil as woodland. 

Capability subclass IVw, drained, and Vlw, undrained; 
woodland suitability subclass 3w. 


MnB—Menahga loamy sand, 1 to 6 percent slopes. 
This nearly levél and undulating, somewhat excessively 
drained soil is on outwash plains and stream terraces. 
Individual areas are irregular in shape and generally are 
5 to 50 acres in size. 

Typically, the surface layer is black loamy sand about 
1 inch thick. The subsurface layer is dark grayish brown 
loamy sand about 4 inches thick. The subsoil is dark 
yellowish brown and brown loamy sand and sand about 
30 inches thick. The underlying material to a depth of 
about 60 inches is brown sand. In places the surface 
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layer is loamy fine sand or sandy loam. In some areas 
the underlying material is gravelly sand. In cultivated 
areas plowing has mixed the subsurface layer and part 
of the subsoil with the surface layer. 

Included with this soil in mapping are small areas of 
the moderately well drained Croswell soils and some- 
what poorly drained Lino soils in shallow depressions 
and narrow drainageways. Also included are a few areas 
where, as a result of loamy or silty strata in the underly- 
ing material, the downward movement of water is imped- 
ed and available water capacity is higher. Included areas 
make up 2 to 10 percent of the unit. 

Permeability is rapid, and available water capacity is 
low. Runoff is slow in cultivated areas. Organic-matter 
content is low. This soil is droughty and subject to soil 
blowing. 

Many areas remain wooded or are pastured. Some are 
farmed. The potential is poor for cultivated crops and 
pasture, fair for woodland, and good for most engineer- 
ing uses. 

This soil is poorly suited to growing corn and small 
grain and to grasses and legumes for forage. It is 
droughty, and in most years crop yields are limited as a 
result of the low available water capacity. Some areas 
have potential as irrigated cropland. Winter cover crops, 
crop residue management, and field windbreaks help to 
prevent excessive soil blowing. Returning crop residue to 
the soil or regularly adding other organic material helps 
to maintain good tilth and improves fertility. 

This soil is suited to growing only a limited number of 
pasture grasses and legumes. Because the soil is 
droughty, a deep-rooted plant, such as alfalfa, generally 
is more productive than other species. Overgrazed pas- 
tures are subject to soil blowing. Proper stocking rates 
and pasture rotations keep the pasture and the soil in 
good condition. 

This soil is suited to trees used for wood products. 
Carefully planting vigorous nursery stock improves the 
survival rate. Suitable herbicides or mechanical removal 
of brush controls competing vegetation, which can inter- 
fere with natural regeneration following harvest. 

This soil is suited to septic tank absorption fields. The 
effluent can pollute ground water, however, because per- 
meability is rapid. The soil is suited as a site for buildings 
and local roads and streets. 

Capability subclass \Vs; woodland suitability subclass 
3s. 


MnC—-Menahga loamy sand, 6 to 12 percent 
slopes. This rolling, somewhat excessively drained soil is 
on outwash plains and stream terraces. Individual areas 
are irregular in shape and generally are 5 to 30 acres in 
size. 

Typically, the surface layer is black loamy sand about 
1 inch thick. The subsurface layer is dark grayish brown 
loamy sand about 3 inches thick. The subsoil is dark 
yellowish brown and brown loamy sand and sand about 
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25 inches thick. The underlying material to a depth of 
about 60 inches is brown sand. In places the surface 
layer is loamy fine sand or sandy loam: In some areas 
the underlying material is gravelly sand. In cultivated 
areas plowing has mixed the subsurface layer and part 
of the subsoil with the surface layer. 

Included with this soil in mapping are small areas of 
the moderately well drained Croswell soils and some- 
what poorly drained Lino soils in shallow depressions 
and narrow drainageways and a few areas where, as a 
result of loamy or silty strata in the underlying material, 
the downward movement of water is impeded and availa- 
ble water capacity is higher. Also included are a few 
areas where slopes are short and more than 12 percent 
and a few where they are less than 6 percent. Included 
areas make up 2 to 10 percent of the unit. 

Permeability is rapid, and available water capacity is 
low. Runoff is slow in cultivated areas. Organic-matter 
content is low. This soil is droughty and subject to ero- 
sion and soil blowing. 

Many areas remain wooded or are pastured. Some 
areas are farmed. The potential is poor for cultivated 
crops and pasture and fair for woodland and most engi- 
neering uses. 

This soil is generally unsuited to growing corn and 
small grain and to grasses and legumes for forage. It is 
droughty, and in most years crop yields are limited as a 
result of the low available water capacity. Some areas 
have potential as irrigated cropland. A proper crop rota- 
tion helps to prevent excessive erosion. Winter cover 
crops, crop residue management, and field windbreaks 
help to prevent excessive soil blowing. Returning crop 
residue to the soil or regularly adding other organic ma- 
terial helps to maintain good tilth and improves fertility. 

This soil is suited to growing only a limited number of 
pasture grasses and legumes. Because the soil is 
droughty, a deep-rooted plant, such as alfalfa, generally 
is more productive than other species. Overgrazed pas- 
tures are subject to erosion and soil blowing. Proper 
stocking rates and pasture rotations keep the pasture 
and the soil in good condition. 

This soil is suited to trees used for wood products. 
Carefully planting vigorous nursery stock improves the 
survival rate. Suitable herbicides or mechanical removal 
of brush controls competing vegetation, which can inter- 
fere with natural regeneration following harvest. 

This soil is suited to septic tank absorption fields. The 
effluent, however, can pollute ground water because per- 
meability is rapid. Because of the slope, land shaping 
generally is needed on building sites and cutting and 
filling generally are needed on sites for local roads and 
streets. The less sloping included areas are better build- 
ing sites. Stabilizing road cuts is difficult because cut- 
banks cave in and are low in natural fertility. Proper land 
shaping and additions of suitable topsoil, however, can 
overcome these limitations. 
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Capability subclass Vis; woodland suitability subclass 
3s. 


MnD—Menahga loamy sand, 12 to 25 percent 
slopes. This hilly and very hilly, somewhat excessively 
drained soil is on outwash plains and stream terraces. 
Individual areas are irregular in shape and generally are 
5 to 40 acres in size. 

Typically, the surface layer is black loamy sand about 
1 inch thick. The subsurface layer is dark grayish brown 
loamy sand about 2 inches thick. The subsoil is about 22 
inches thick. It is dark yellowish brown loamy sand over 
brown sand. The underlying material to a depth of about 
60 inches is brown sand. In places the surface layer is 
loamy fine sand or sandy loam. In some areas the un- 
derlying material is gravelly sand. In cultivated areas 
plowing has mixed the subsurface layer and part of the 
subsoil with the surface layer. 

Included with this soil in mapping are small areas of 
the somewhat poorly drained Lino soils and poorly 
drained and very poorly drained Newson soils in shallow 
depressions and narrow drainageways and a few areas 
where, as a result of loamy or silty strata in the underly- 
ing material, the downward movement of water is imped- 
ed and available water capacity is higher. Also included 
are a few areas where slopes are short and more than 
25 percent and a few where they are less than 12 
percent. Included areas make up 2 to 10 percent of the 
unit. 

Permeability is rapid, and available water capacity is 
low. Organic-matter content also is low. This soil is 
droughty and subject to erosion and soil blowing. 

Most areas are woodland. The potential is poor for 
cultivated crops, pasture, and most engineering uses and 
fair for woodland. 

Because it is droughty and subject to erosion and soil 
blowing, this soil is generally unsuitable as cropland. It is 
suited to growing only a limited number of pasture 
grasses and legumes. As a result of the droughtiness, a 
deep-rooted plant, such as alfalfa, generally is more pro- 
ductive than other species. Overgrazed pastures are 
subject to erosion and soil blowing. Proper stocking rates 
and pasture rotations help to keep the pasture and the 
soil in good condition. 

This soil is suited to trees used for wood products. 
Planting trees on the contour and carefully locating skid 
roads during harvest help to control erosion and simplify 
the use of equipment. Carefully planting vigorous nursery 
stock improves the survival rate. Suitable herbicides or 
mechanical removal of brush controls competing vegeta- 
tion, which can interfere with natural regeneration follow- 
ing harvest. 

Because of the slope, this soil is poorly suited to 
septic tank absorption fields. This limitation can be over- 
come, however, by land shaping or avoided by selecting 
a less sloping included area. The effluent can pollute 
ground water because permeability is rapid. 
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As a result of the slope, land shaping generally is 
needed on building sites and extensive cutting and filling 
on sites for local roads and streets. Stabilizing road cuts 
is difficult because cutbanks cave in and are low in 
natural fertility. Proper land shaping and additions of suit- 
able topsoil, however, can overcome these limitations. 

Capability subclass VIls; woodland suitability subclass 
3s. 


MoB—Mora loam, 1 to 4 percent slopes. This nearly 
level and undulating, somewhat poorly drained soil 
occurs as plane or slightly concave areas on glacial 
moraines. Individual areas are irregular in shape and 
generally are 2 to 15 acres in size. In most areas scat- 
tered stones are on the surface. 

Typically, the surface layer is very dark brown loam 
about 3 inches thick. The subsurface layer is brown, 
mottled loam about 8 inches thick. The next 11 inches is 
brown, mottled sandy loam. The subsoil is brown and 
reddish brown, mottled sandy loam about 11 inches 
thick. The underlying material to a depth of about 60 
inches is reddish brown sandy loam. In places the sur- 
face layer is sandy loam or silt loam. In some areas the 
underlying material has strata of loamy sand or sand. 

Included with this soil in mapping are a few areas of 
the well drained Ainery soils on convex slopes and a few 
areas of the poorly drained and very poorly drained 
Adolph soils in small depressions and narrow drain- 
ageways. Also included are a few areas where slopes 
are short and more than 4 percent. Included areas make 
up 5 to 15 percent of the unit. 

Permeability is moderately slow, and available water 
capacity is moderate. Runoff is slow in cultivated areas. 
Organic-matter content is moderate, and tilth is good. 
This soil is saturated within 1 foot to 3 feet of the 
surface during wet periods. Root penetration is some- 
what restricted by compact glacial till below a depth of 
about 27 inches. 

Many areas are farmed or pastured, and many remain 
wooded. The potential is good for cultivated crops, pas- 
ture, and woodland and poor for most engineering uses. 

This soil is suited to growing corn and small grain and 
to grasses and legumes for forage. An artificial drainage 
system of surface ditches and, in some areas, diversions 
and grassed waterways is needed for dependable crop 
production. A proper crop rotation and minimum tillage 
help to control erosion. Returning crop residue to the soil 
or regularly adding other organic material helps to main- 
tain good tilth and improves fertility. 

This soil is suited to growing many of the pasture 
grasses and legumes. It should be artificially drained if a 
taprooted plant, such as alfalfa, is grown. Overgrazing or 
grazing when the soil is too wet causes surface compac- 


tion and poor tilth. Proper stocking rates, pasture rota- 


tion, and restricted use during wet periods keep the 
pasture and the soil in good condition. 
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This soil is suited to trees used for wood products. 
Competition from brush following harvest can interfere 
with natural regeneration. It can be reduced, however, by 
suitable herbicides or by mechanical removal of the 
brush. 

Because it has a seasonally perched water table and 
is moderately slowly permeable, this soil is poorly suited 
to septic tank absorption fields. A filtering mound of 
suitable material, however, improves these absorption 
fields. Building sites should be artificially drained. Pro- 
viding suitable subbase material helps to prevent the 
damage to local roads and streets caused by frost 
action. 

Capability subclass lle; woodland suitability subclass 
20. 


Ns—Newson loamy fine sand. This nearly level, 
poorly drained and very poorly drained soil is in depres- 
sional areas on outwash plains and low stream terraces. 
It is subject to occasional flooding. Individual areas are 
irregularly shaped or long and narrow and generally are 
5 to 50 acres in size. 

Typically, the surface layer is very dark gray loamy fine 
sand about 8 inches thick. The subsoil is grayish brown, 
mottled loamy fine sand about 16 inches thick. The un- 
derlying material to a depth of about 60 inches is light 
brown, mottled fine sand. In places the surface layer is 
sand, mucky sand, loamy sand, or mucky loamy sand. 

Included with this soil in mapping are small areas of 
the somewhat poorly drained Lino soils on concave 
slopes, a few areas of the very poorly drained organic 
Markey soils in small depressions, and a few areas of 
the wet Fluvaquents in drainageways or adjacent to 
streams. Also included are a few areas where the sur- 
face layer is muck and a few where, as a result of loamy 
or silty strata in the underlying material, the downward 
movement of water is impeded and available water ca- 
pacity is higher. Included areas make up 2 to 10 percent 
of the unit. 

Permeability is rapid, and available water capacity is 
low. This soil is saturated within a foot of the surface 
during wet periods unless it is drained. The roots of 
some plants are restricted by the high water table. 

Most areas are woodland. The potential is poor for 
cultivated crops, pasture, woodland, and most engineer- 
ing uses. 

Because it has a high water table and is droughty, this 
soil is poorly suited to growing corn and smail grain and 
to grasses and legumes for forage. Open drainage 
ditches and protection against flooding are needed if 
cultivated crops are grown. If drained and cultivated, the 
soil is very droughty and is subject to soil blowing. Some 
areas have potential as irrigated cropland. Winter cover 
crops, crop residue management, and field windbreaks 
help to prevent excessive soil blowing. This excessively 
wet soil warms up slowly in spring. The number of frost- 
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free days per growing season is less on this soil than on 
adjacent soils because of cold air drainage. 

This soil is poorly suited to growing many of the pas- 
ture grasses and legumes because of the high water 
table and the droughtiness. Unless the soil is adequately 
drained, bluegrass is commonly grown. Even under good 
pasture management, yields are generally low. 

This soil is poorly suited as woodland. Trees grow 
slowly and tend to have poor form. Because the soil is 
wet, they generally should be planted on prepared ridges 
if natural regeneration is unreliable. Selection of large, 
vigorous nursery stock helps to avoid a high mortality 
rate. Harvest is frequently limited to periods when the 
ground is frozen. Clear-cut or group-selection harvest 
methods reduce the danger of windthrow to the remain- 
ing trees. Suitable herbicides or mechanical removal 
controls competing vegetation, which interferes with nat- 
ural regeneration. 

Because of the high water table and the flooding, this 
soil is generally unsuited to septic tank absorption fields. 
Sites for dwellings or small commercial buildings should 
be artificially drained and protected against flooding. 
Sites for local roads or streets should be drained. 

Capability subclass |Vw; woodland suitability subclass 
4w. 


NyA—Nymore fine sand, 0 to 3 percent slopes. 
This nearly level and undulating, somewhat excessively 
drained soil is on broad outwash plains and stream ter- 
races. Individual areas are irregular in shape and gener- 
ally are 5 to 50 acres in size. 

Typically, the surface layer is dark brown fine sand 
about 8 inches thick. The subsoil is dark brown and 
brown fine sand about 30 inches thick. The underlying 
material to a depth of about 60 inches is strong brown, 
mottled fine sand. In places the surface layer is loamy 
sand or loamy fine sand. In some areas the underlying 
material is coarse sand or gravelly sand. 

Included with this soil in mapping are a few small 
areas of the moderately well drained Croswell and some- 
what poorly drained Lino soils in shallow depressions 
and narrow drainageways and a few areas where, as a 
result of loamy or silty strata in the underlying material, 
the downward movement of water is impeded and availa- 
ble water capacity is higher. Also included are a few 
areas where slopes are short and more than 3 percent. 
Included areas make up 2 to 15 percent of the unit. 

Permeability is rapid, and available water capacity is 
low. Organic-matter content is moderately low, and tilth 
is good. This soil is droughty and subject to soil blowing. 

Many areas are woodland. Some are farmed. The po- 
tential is poor for cultivated crops and pasture, fair for 
woodland, and good for most engineering uses. 

Because of droughtiness and a severe hazard of soil 
blowing, this soil is poorly suited to cultivated crops. It 
has potential, however, as irrigated cropland. Crop resi- 
due management, winter cover crops, and field wind- 
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breaks help to prevent excessive soil blowing. Returning 
crop residue to the soil or regularly adding other organic 
material helps to maintain good tilth and improves fertil- 
ity. 

This soil is Suited to growing only a limited number of 
pasture grasses and legumes. Because the soil is 
droughty, a deep-rooted plant, such as alfalfa, generally 
is more productive than other species. Overgrazed pas- 
tures are subject to soil blowing. Proper stocking rates 
and pasture rotations keep the pasture and the soil in 
good condition. 

This soil is suited to trees used for wood products. 
Carefully planting vigorous nursery stock improves the 
survival rate. Suitable herbicides or mechanical removal 
of brush controls competing vegetation, which can inter- 
fere with natural regeneration following harvest. 

This soil is Suited to septic tank absorption fields. The 
effluent can pollute ground water, however, because per- 
meability is rapid. The soil is also suited as a site for 
buildings and local roads and streets. 

Capability subclass |Vs; woodland suitability subclass 
3s. 


OgB—Omega fine sand, 2 to 6 percent slopes. This 
undulating, somewhat excessively drained soil is on 
broad outwash plains and stream terraces. . Individual 
areas are irregular in shape and generally are 10 to 150 
acres in size. 

Typically, the surface layer is very dark brown fine 
sand about 2 inches thick. The subsoil is reddish brown 
fine sand about 25 inches thick. The underlying material 
to a depth of about 60 inches is yellowish red firie sand. 
In places the surface layer is loamy sand or loamy fine 
sand. In cultivated areas it is about 8 inches thick. 

Included with this soil in mapping are a few areas of 
the moderately well drained Croswell and somewhat 
poorly drained Lino soils in small depressions and 
narrow drainageways. Also included are a few areas 
where, as a result of loamy or silty strata in the underly- 
ing material, the downward movement of water is imped- 
ed and available water capacity is higher. Included areas 
make up 2 to 5 percent of the unit. 

Permeability is rapid, and available water capacity is 
low. Organic-matter content also is low. This soil is 
droughty and subject to soil blowing. 

Most areas are woodland. The potential is poor for 
cultivated crops and pasture, fair for woodland, and goo 
for most engineering uses. 

Some areas formerly were cleared and used for grow- 
ing small grain and forage crops, but most of these 
areas have reverted to woodland. This soil is poorly 
suited to cultivated crops and pasture because of 
droughtiness, Jow natural fertility, and a severe hazard of 
soil blowing. It has potential, however, as irrigated crop- 
land. 

This soil is suited to trees used for wood products. 
Most areas are managed for the production of jack pine 
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pulpwood. Carefully planting vigorous nursery stock im- 
proves the survival rate. Suitable herbicides or mechani- 
cal removal of brush controls competing vegetation, 
which can interfere with natural regeneration following 
harvest. 

This soil is suited to septic tank absorption fields. The 
effluent can pollute ground water, however, because per- 
meability is rapid. The soil is also suited as a site for 
buildings and local roads and streets. 

Capability subclass IVs; woodland suitability subclass 
3s: 


OgC—Omega fine sand, 6 to 12 percent slopes. 
This rolling, somewhat excessively drained soil is on 
broad outwash plains and stream terraces. Individual 
areas are irregular in shape and generally are 10 to 150 
acres in size. 

Typically, the surface layer is very dark brown fine 
sand about 2 inches thick. The subsoil is reddish brown 
fine sand about 19 inches thick. The underlying material 
to a depth of about 60 inches is yellowish red fine sand. 
In places the surface layer is loamy sand or loamy fine 
sand. In cultivated areas it is about 8 inches thick. 

Included with this soil in mapping are a few areas of 
the moderately well drained Croswell and somewhat 
poorly drained Lino soils in small depressions and 
narrow drainageways and a few areas where, as a result 
of loamy or silty strata in the underlying material, the 
downward movement of water is impeded and available 
water capacity is higher. Also included are a few areas 
where slopes are short and more than 12 percent and 
small areas where they are less than 6 percent. Included 
areas make up 2 to 5 percent of the unit. 

Permeability is rapid, and available water capacity is 
low. Organic-matter content also is low. This soil is 
droughty and subject to soil blowing. 

Most areas are woodland. The potential is poor for 
cultivated crops and pasture and fair for woodland and 
most engineering uses. 

Some areas formerly were cleared and used for grow- 
ing small grain and forage crops, but these areas have 
reverted to woodland. This soil is poorly suited to culti- 
vated crops and pasture because of droughtiness, low 
natural fertility, and a severe hazard of soil blowing. It 
has potential, however, as irrigated cropland. 

This soil is suited to trees used for wood products. 
Most areas are managed for the production of jack pine 
pulpwood. Carefully planting vigorous nursery stock im- 
proves the survival rate. Suitable herbicides or mechani- 
cal removal of brush controls competing vegetation, 
which can interfere with natural regeneration following 
harvest. 

This soil is suited to septic tank absorption fields. The 
effluent can pollute ground water, however, because per- 
meability is rapid. Because of the slope, land shaping 
generally is needed on building sites and cutting and 
filling on sites for local roads and streets. The less slop- 
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ing included areas are better building sites. Stabilizing 
road cuts is difficult because cutbanks cave in and are 
low in natural fertility. Proper land shaping and additions 
of suitable topsoil, however, can overcome these limita- 
tions. 

Capability subclass Vis; woodland suitability subclass 
3s. 


OgD—Omega fine sand, 12 to 20 percent slopes. 
This hilly, somewhat excessively drained soil is on broad 
outwash plains. Individual areas ‘are irregular in shape 
and generally are 10 to 200 acres in size. 

Typically, the surface layer is very dark brown fine 
sand about 2 inches thick. The subsoil is reddish brown 
fine sand about 17 inches thick. The underlying material 
to a depth of about 60 inches is yellowish red fine sand. 
In places the surface layer is loamy sand or loamy fine 
sand. 

Included with this soil in mapping are a few areas of 
the somewhat poorly drained Lino soils and poorly 
drained and very poorly drained Newson soils in small 
depressions and narrow drainageways and a few areas 
where, as a result of loamy or silty strata in the underly- 
ing material, the downward movement of water is imped- 
ed and available water capacity is higher. Also included 
are a few areas where slopes are short and more than 
20 percent and a few where they are less than 12 
percent. Included areas make up 2 to 10 percent of the 
unit. 

Permeability is rapid, and available water capacity is 
low. Organic-matter content also is low. This soil is 
droughty and subject to erosion and soil blowing. 

Most areas are woodland. The potential is poor for 
cultivated crops, pasture, and most engineering uses and 
fair for woodland. 

This soil is generally unsuitable as cropland and pas- 
ture because it is droughty and is subject to erosion and 
soil blowing. 

This soil is suited to trees used for wood products. 
Most areas are managed for the production of jack pine 
pulpwood. Planting trees on the contour and carefully 
locating skid roads during harvest help to control ero- 
sion. Carefully planting vigorous nursery stock improves 
the survival rate. Suitable herbicides or mechanical re- 
moval of brush controls competing vegetation, which can 
interfere with natural regeneration following harvest. 

Because it is hilly, this soil is poorly suited to septic 
tank absorption fields. This limitation can be overcome, 
however, by land shaping or avoided by selecting a less 
steep included area. The effluent can pollute ground 
water because permeability is rapid. 

Because of the slope, land shaping generally is 
needed on building sites and extensive cutting and filling 
on sites for local roads and streets. Stabilizing road cuts 
is difficult because cutbanks cave in and are low in 
natural fertility. Proper land shaping and additions of suit- 
able topsoil, however, can overcome these limitations. 
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Capability subclass Vils; woodland suitability subclass 
3s. 


Pg—FPits, gravel. This map unit consists of miscella- 
neous areas that have been radically altered by earth- 
moving equipment during the removal of sand or sand 
and gravel (fig. 9). Most areas are irregular in shape and 
3 to 30 acres in size. 

The sail material remaining after the sand and gravel 
outwash is excavated typically is sand or gravelly sand. It 
generally is very low in natural fertility and very droughty. 
Some areas have been excavated as far down as the 
water table. 

This map unit has poor potential for cultivated crops, 
pasture, woodland, and most engineering uses. The 
main concern of management is reclamation of the area 
after the sand and gravel deposits have been excavated. 
Land shaping and additions of suitable topsoil enable 
most areas to support a plant cover. 

Capability subclass VIlls; not assigned to a woodland 
suitability subclass. 


PvA—Plover fine sandy loam, 0 to 3 percent 
slopes. This nearly level and gently sloping, somewhat 
poorly drained soil is on glacial lake plains and terraces. 
Individual areas are irregular in shape and generally are 
5 to 20 acres in size. 

Typically, the surface layer is very dark grayish brown 
fine sandy loam about 10 inches thick. The subsurface 
layer is brown, mottled fine sandy loam about 3 inches 
thick. The next 5 inches is a mixture of the subsoil and 
the subsurface layer. The subsoil is dark brown, mottled 
fine sandy loam about 14 inches thick. The underlying 
material to a depth of about 60 inches is strong brown, 
mottled, stratified silt, loamy fine sand, and fine sand. In 
places the surface layer is loam or sandy loam. 

Included with this soil in mapping are small areas of 
the well drained Alban soils on convex slopes and a few 
areas of the poorly drained Barronett soils or the Barron- 
ett Variant in small depressions and drainageways. Also 
included are a few small areas where the slope is more 
than 3 percent. Included areas make up 2 to 12 percent 
of the unit. 

Permeability is moderate, and available water capacity 
is high. Organic-matter content is moderate, and tilth is 
good. This soil is saturated within 1 foot to 3 feet of the 
surface during wet periods. 

Most areas are farmed. A few remain wooded or are 
pastured. The potential is good for cultivated crops, pas- 
ture, and woodland and poor for most engineering uses. 

This soil is suited to growing corn and small grain and 
to grasses and legumes for forage. Surface drainage 
ditches are needed for dependable crop production. Row 
crops, can be grown year after year without excessive 
erosion. Returning crop residue to the soil or regularly 
adding other organic material helps to maintain good tilth 
and improves fertility. 
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This soil is suited to growing many of the pasture 
grasses and legumes. It should be artificially drained if a 
taprooted plant, such as alfalfa, is grown. Overgrazing or 
grazing when the soil is too wet causes surface compac- 
tion and poor tilth. Proper stocking rates, pasture rota- 
tion, and restricted use during wet periods keep the 
pasture and the soil in good condition. 

This soil is suited to trees used for wood products. 
The only soil related forest management problem is 
competition from brush following harvest. This competi- 
tion can interfere with natural regeneration. It can be 
reduced by suitable herbicides or by mechanical removal 
of the brush. 

Because it has a seasonal high water table, this soil is 
poorly suited to septic tank absorption fields. A filtering 
mound of suitable material, however, helps to overcome 
this limitation. The soil lacks the strength needed to 
support dwellings and small commercial buildings, but 
strengthening or replacing the base material can over- 
come this limitation. Building sites should be artificially 
drained. Strengthening or replacing the base material 
and providing suitable subbase material help to prevent 
the damage to local roads and streets resulting from low 
strength and frost action. 

Capability subclass Ilw; woodland suitability subclass 
20. 


PxA—Poskin silt loam, 0 to 3 percent slopes. This 
nearly level and gently sloping, somewhat poorly drained 
soil is in shallow depressions and narrow drainageways 
on glacial outwash plains and stream terraces. It is sub- 
ject to rare flooding. Individual areas are oval or long and 
narrow and generally are 2 to 20 acres in size. 

Typically, the surface layer is very dark grayish brown 
silt loam about 8 inches thick. The subsurface layer is 
pale brown, mottled silt about 4 inches thick. The next 
10 inches is a mixture of the subsoil and the subsurface 
layer. The subsoil is about 17 inches thick. It is yellowish 
brown, mottled silt loam over strong brown, mottled 
sandy loam. The underlying material to a depth of about 
60 inches is brown, mottled sand and gravel. In places 
the surface layer and the upper part of the subsoil are 
loam or sandy loam. In a few areas the underlying mate- 
rial contains little or no gravel. 

Included with this soil in mapping are a few small 
areas of the well drained Antigo and Rosholt soils and 
moderately well drained Brill soils on convex slopes and 
a few areas of the poorly drained and very poorly 
drained Warman Variant in small depressions. Also in- 
cluded are a few areas where, as a result of loamy or 
silty bands in the underlying material, the downward 
movement of water is impeded and available water ca- 
pacity is higher. Included areas make up 5 to 15 percent 
of the unit. 

Permeability is moderate in the upper silty material and 
very rapid in the underlying material. Available water 
capacity is moderate, and runoff is slow in cultivated 
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areas. Organic-matter content is moderate, and tilth is 
good. This soil is saturated within 1 foot to 3 feet of the 
surface during wet periods unless it is drained. Some 
areas receive runoff from adjacent slopes and are likely 
to be ponded after heavy rains. 

Most areas are farmed. A few remain wooded or are 
pastured. The potential is good for cultivated crops, pas- 
ture, and woodland and poor for most engineering uses. 

This soil is suited to growing corn and small grain and 
to grasses and legumes for forage. An artificial drainage 
system of surface or open ditches, and in some areas, 
diversions is needed for dependable crop production. 
Row crops can be grown year after year without exces- 
sive erosion. Returning crop residue to the soil or regu- 
larly adding other organic material helps to maintain 
good tilth and improves feriility. 

This soil is suited to growing many of the pasture 
grasses and legumes. It should be artificially drained if a 
taprooted plant, such as alfalfa, is grown. Overgrazing or 
grazing when the soil is too wet causes surface compac- 
tion and poor tilth. Proper stocking rates, pasture rota- 
tion, and restricted use during wet periods keep the 
pasture and the soil in good condition. 

This soil is suited to trees used for wood products. 
The only soil related forest management problem is 
competition from brush following harvest. This competi- 
tion can interfere with natural regeneration. It can be 
reduced by suitable herbicides or by mechanical removal 
of the brush. 

Because it has a seasonal high water table, this soil is 
poorly suited to septic tank absorption fields. A filtering 
mound of suitable material, however, helps to overcome 
this limitation. The soil lacks the strength needed to 
support dwellings and small commercial buildings, but 
strengthening or replacing the base material can over- 
come this limitation. Artificial drainage is needed on 
building sites. In some areas diversions are needed to 
protect the site from ponding. Strengthening or replacing 
the base material and providing suitable subbase materi- 
al help to prevent the damage to local roads and streets 
resulting from low strength and frost action. 

Capability subclass Ilw; woodland suitability subclass 
20. 


Rf—Rifle muck. This nearly level, very poorly drained 
soil is in bogs and depressional areas on glacial mor- 
aines, lake basins, and outwash plains. It is subject to 
frequent flooding. Individual areas are irregular in shape 
and generally are 10 to 200 acres in size. 

Typically, the organic layer to a depth of about 60 
inches is black and dark reddish brown muck and dark 
brown mucky peat. In places a layer of moss peat 1 inch 
to 4 inches thick is at the surface. In some areas no 
mucky peat is in the organic layer. 

Included with this soil in mapping are small areas of 
mineral soils on convex knolls and small areas of Cathro 
and Markey soils, which have mineral soil layers within 
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50 inches of the surface. Also included are small areas 
of the wet Fluvaquents adjacent to streams and a few 
areas that are very strongly acid or extremely acid. In- 
cluded areas make up 2 to 10 percent of the unit. 

Permeability is moderately rapid. This soil is saturated 
within a foot of the surface most of the year. 

Most areas remain in wetland vegetation. The potential 
is poor for cultivated crops, pasture, and most engineer- 
ing uses and fair for woodland. 

This soil is generally unsuited to growing corn and 
small grain and to grasses and legumes for forage be- 
cause of the high water table and the flooding. If ade- 
quately drained, protected against flooding, and other- 
wise intensively managed, however, it has potential for 
growing some specialty crops. If drained and cultivated, 
it is subject to soil blowing and subsidence. The number 
of frost-free days per growing season is less on this soil 
than on adjacent upland soils because of cold air drain- 
age. 

Because of the high water table, the generally low 
natural fertility, and the flooding, this soil is unsuited to 
growing many of the pasture grasses and legumes. 
Unless the soil is adequately drained, reed canarygrass 
is the only suitable species. The low strength restricts 
the use of machinery and grazing. 

This soil is suited to trees used for wood products. 
Because the soil is wet and has a high water table 
during the planting season, reforestation is limited to 
natural regeneration. Harvesting with heavy equipment is 
restricted to periods when the ground is frozen. Clear-cut 
or area-selection harvest methods help to avoid serious 
windthrow of the remaining trees. Suitable herbicides or 
mechanical removal controls the brush that competes 
with natural regeneration. 

This soil is generally unsuitable as a site for septic 
tank absorption fields and for dwellings and small com- 
mercial buildings because of the high water table, the 
flooding, and the low strength. It lacks the strength 
needed to support vehicular traffic, but replacing the 
organic layer with suitable base material can overcome 
this limitation. Roads should be constructed so that they 
do not restrict the natural drainage. Restricting drainage 
could increase the wetness and destroy productivity of 
the soil as woodland. 

Capability subclass |Vw, drained, and Viw, undraihed; 
woodland suitability subclass 3w. 


RoA—Rosholt loam, 0 to 2 percent slopes. This 
nearly level, well drained soil is on broad glacial outwash 
plains and stream terraces. Individual areas are irregular 
in shape and generally are 10 to 100 acres in size. 

Typically, the surface layer is dark grayish brown loam 
about 7 inches thick. The subsurface layer is brown loam 
about 7 inches thick. The next 12 inches is a mixture of 
the subsoil and the subsurface layer. The subsoil is 
about 11 inches thick. ft is dark brown sandy loam over 
dark brown loamy coarse sand. The underlying material 
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to a depth of about 60 inches is brown, dark brown, and 
strong brown, stratified coarse sand and fine gravel. in 
places the surface layer and subsurface layer are silt 
loam or sandy loam. In some areas the underlying mate- 
rial Contains little or no gravel. 

Included with this soil in mapping are a few small 
areas of the moderately well drained Brill and somewhat 
poorly drained Cromwell Variant and Poskin soils on con- 
cave slopes and in shallow depressions. Also included 
are small areas where the slope is more than 2 percent 
and a few areas where, as a result of loamy or silty 
bands in the underlying material, the downward move- 
ment of water is impeded and available water capacity is 
higher. Included areas make up 5 to 10 percent of the 
unit. 

Permeability is moderate in the upper loamy material 
and very rapid in the underlying material. Available water 
capacity is moderate. Organic-matter content also is 
moderate, and tilth is good. 

Most areas are farmed. Only a few areas are pasture 
or woodland. The potential is good for cultivated crops, 
pasture, woodland, and most engineering uses. 

This soil is suited to growing corn and small grain and 
to grasses and legumes for forage. Row crops can be 
grown year after year without excessive erosion. Return- 
ing crop residue to the soil or regularly adding other 
organic material helps to maintain good tilth, improves 
fertility, and increases the rate of water infiltration. Crop 
yields are limited as a result of the moderate available 
water capacity. 

This soil is suited to growing many of the pasture 
grasses and legumes. Overgrazing or grazing when the 
soil is too wet, however, causes surface compaction and 
poor tilth. Proper stocking rates, pasture rotation, and 
restricted use during wet periods keep the pasture and 
the soil in good condition. 

This soil is suited to trees used for wood products. 
The only soil related forest management problem is 
competition from brush following harvest. This competi- 
tion can interfere with natural regeneration. It can be 
reduced by suitable herbicides or by mechanical removal 
of the brush. 

This soil is suited to septic tank absorption fields. The 
effluent can pollute ground water, however, because the 
underlying material is very rapidly permeable. Providing 
suitable subbase material helps to prevent the damage 
to local roads and streets caused by frost action. 

Capability subclass Ils; woodland suitability subclass 
20. 


RoB—Rosholit loam, 2 to 6 percent slopes. This 
undulating, well drained soil is on broad glacial outwash 
plains and stream terraces. Individual areas are irregular 
in shape and generally are 5 to 50 acres in size. 

Typically, the surface layer is dark grayish brown loam 
about 7 inches thick. The subsurface layer is brown loam 
about 7 inches thick. The next 12 inches is a mixture of 
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the subsoil and the subsurface layer. The subsoil is 
about 11 inches thick. It is dark brown sandy loam over 
dark brown loamy coarse sand. The underlying material 
to a depth of about 60 inches is brown, dark brown, and 
strong brown, stratified coarse sand and fine gravel. In 
places the surface layer and subsurface layer are silt 
loam or sandy loam. In some areas the underlying mate- 
rial contains little or no gravel. 

Included with this soil in mapping are a few small 
areas of the moderately well drained Brill and somewhat 
poorly drained Cromwell Variant and Poskin soils on con- 
cave slopes and in shallow depressions. Also included 
are a few areas where slopes are short and more than 6 
percent and a few where, as a result of loamy or silty 
bands in the underlying material, the downward move- 
ment of water is impeded and available water capacity is 
higher. Included areas make up 5 to 10 percent of the 
unit. 

Permeability is moderate in the upper loamy material 
and very rapid in the underlying material. Available water 
capacity is moderate. Organic-matter content also is 
moderate, and tilth is good. 

Most areas are farmed. Only a few areas are pasture 
or woodland. The potential is good for cultivated crops, 
pasture, woodland, and most engineering uses. 

This soil is suited to growing corn and small grain and 
to grasses and legumes for forage. If cultivated crops 
are grown, measures that prevent excessive erosion are 
needed. In most areas slopes are too short and irregular 
for stripcropping, terracing, or farming on the contour. A 
proper crop rotation helps to prevent excessive Soil loss. 
In most areas row crops can be grown year after year 
without excessive soil loss if tillage is kept to a minimum. 
Returning crop residue to the soil or regularly adding 
other organic material helps to maintain good tilth, im- 
proves fertility, and increases the rate of water infiltra- 
tion. Crop yields are limited during dry periods as a result 
of the moderate available water capacity. 

This soil is suited to growing many of the pasture 
grasses and legumes. Overgrazing or grazing when the 
soil is too wet, however, causes surface compaction and 
poor tilth. Proper stocking rates, pasture rotation, and 
restricted use during wet periods keep the pasture and 
the soil in good condition. 

This soil is suited to trees used for wood products. 
The only soil related forest management problem is 
competition from brush following harvest. This competi- 
tion can interfere with natural regeneration. It can be 
reduced by suitable herbicides or by mechanical removal 
of the brush. 

This soil is suited to septic tank absorption fields. The 
effluent can pollute ground water, however, because the 
underlying material is very rapidly permeable. Providing 
suitable subbase material helps to prevent the damage 
to local roads and streets caused by frost action. 

Capability subclass Ile; woodland suitability subclass 
20. 
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RoC2—Rosholt loam, 6 to 12 percent slopes, 
eroded. This rolling, well drained soil is on glacial 
outwash plains and stream terraces. Individual areas are 
irregular in shape and generally are 5 to 15 acres in size. 

Typically, the surface layer is grayish brown loam 
about 7 inches thick. The next 10 inches is a mixture of 
the subsoil and the surface layer. The subsoil is about 
11 inches thick. It is dark brown sandy loam over dark 
brown loamy coarse sand. The underlying material to a 
depth of about 60 inches is brown, dark brown, and 
strong brown, stratified coarse sand and fine gravel. In 
places the surface layer is silt loam or sandy loam. In 
uncultivated areas it overlies a brown loam subsurface 
layer about 6 inches thick. In some areas the underlying 
material contains little or no gravel. 

Included with this soil in mapping are a few small 
areas of the moderately well drained Brill and somewhat 
poorly drained Cromwell Variant and Poskin soils in shal- 
low depressions and a few small areas of the somewhat 
excessively drained Chetek and Cromwell soils on short, 
convex slopes. Also included are a few areas where 
slopes are short and more than 12 percent, small areas 
where they are less than 6 percent, and few areas 
where, as a result of loamy or silty bands in the underly- 
ing material, the downward movement of water is imped- 
ed and available water capacity is higher. Included areas 
make up 10 to 15 percent of the unit. 

Permeability is moderate in the upper loamy material 
and very rapid in the underlying material. Available water 
capacity is moderate. Runoff is medium in cultivated 
areas. Organic-matter content is low. Erosion has low- 
ered the organic-matter content and the fertility level, 
decreased the capacity of the soil to retain water, and 
resulted in poorer tilth in the surface layer. 

Most areas are farmed. A few are pasture or wood- 
land. The potential is good for cultivated crops, pasture, 
woodland, and most engineering uses. 

This soil is suited to growing corn and smal! grain and 
to grasses and legumes for forage. If cultivated crops 
are grown, the hazard of further erosion is moderate. In 
most areas slopes are too short and irregular for strip- 
cropping, terracing, or farming on the contour. A proper 
crop rotation helps to prevent excessive soil loss. Mini- 
mum tillage, winter cover crops, and spring plowing help 
to reduce soil losses in row cropped areas. Returning 
crop residue to the soil or regularly adding other organic 
material improves tilth and fertility and increases the rate 
of water infiltration. Crop yields are limited during dry 
periods as a result of the moderate available water ca- 
pacity. 

This soil is suited to growing many of the pasture 
grasses and legumes. Overgrazing or grazing when the 
soil is too wet, however, results in surface compaction, 
erosion, and poor tilth. Proper stocking rates, pasture 
rotation, and restricted use during wet periods keep the 
pasture and the soil in good condition. 
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This soil is suited to trees used for wood products. 
The only soil related forest management problem is 
competiton from brush following harvest. This competi- 
tion can interfere with natural regeneration. It can be 
reduced by suitable herbicides or by mechanical removal 
of the brush. 

This soil is moderately suited to septic tank absorption 
fields. The effluent can pollute ground water because the 
underlying material is very rapidly permeable. Providing 
suitable subbase material helps to prevent the damage 
to local roads and streets caused by frost action. Be- 
cause of the slope, land shaping is needed on building 
sites. The less sloping included areas are better building 
sites. 

Capability subclass Ille; woodland suitability subclass 
20. 


RoD—Rosholt loam, 12 to 20 percent slopes. This 
hilly, well drained soil is on glacial outwash plains and 
stream terraces. Individual areas are irregular in shape 
and generally are 5 to 15 acres in size. 

Typically, the surface layer is very dark grayish brown 
loam about 3 inches thick. The subsurface layer is brown 
loam about 5 inches thick. The next 8 inches is a mixture 
of the subsoil and the subsurface layer. The subsoil is 
about 11 inches thick. It is dark brown sandy loam over 
dark brown loamy coarse sand. The underlying material 
to a depth of about 60 inches is brown, dark brown, and 
strong brown, stratified coarse sand and fine gravel. In 
places the surface layer and subsurface layer are silt 
loam or sandy loam. In cultivated areas, which common- 
ly are moderately eroded, plowing has mixed all of the 
subsurface layer with the surface layer. In some areas 
the underlying material contains little or no gravel. 

Included with this soil in mapping are a few small 
areas of the moderately well drained Brill and somewhat 
poorly drained Cromwell Variant and Poskin soils in shal- 
low depressions and a few small areas of the somewhat 
excessively drained Chetek and Cromwell soils on short, 
convex slopes. Also included are a few areas where 
slopes are short and more than 20 percent, a few where 
they are less than 12 percent, and a few where, as a 
result of loamy or silty bands in the underlying material, 
the downward movement of water is impeded and availa- 
ble water capacity is higher. Included areas make up 10 
to 15 percent of the unit. 

Permeability is moderate in the upper loamy material 
and very rapid in the underlying material. Available water 
capacity is moderate. Runoff is rapid in cultivated areas. 
Organic-matter content is moderate, and tilth is good. 

Many, areas are pasture or woodland. Some are 
farmed. The potential is good for pasture and woodland,- 
fair for cultivated crops, and poor for most engineering 
uses. 

This soil is poorly suited to growing corn and small 
grain but is suited to growing grasses and legumes for 
forage. If cultivated crops are grown, the hazard of ero- 
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sion is severe. In most areas slopes are too short and 
irregular for stripcropping, terracing, or farming on the 
contour. A proper crop rotation, minimum tillage, and 
spring plowing help to prevent excessive soil loss. Re- 
turning crop residue to the soil or regularly adding other 
organic material helps to maintain good tilth, improves 
fertility, and increases the rate of water infiltration. Crop 
yields are limited during dry periods as a result of the 
moderate available water capacity. 

This soil is suited to growing many of the pasture 
grasses and legumes. Overgrazing, however, results in 
surface compaction, erosion, and poor tilth. Proper 
stocking rates and pasture rotations keep the pasture 
and the soil in good condition. 

This soil is suited to trees used for wood products. 
The soil related problems of forest management are the 
slope and the encroachment of brush following harvest. 
Planting trees on the contour and carefully locating skid 
roads during harvest minimize erosion and improve 
equipment trafficability. Care in planting and selection of 
vigorous planting stock improve the survival rate on the 
steeper slopes facing south or west. Suitable herbicides 
effectively control the brush competing with natural re- 
generation following harvest. The brush can be removed 
mechanically if it is a problem. Skidding can expose 
sufficient mineral soil to allow adequate regeneration. 

Because it is hilly, this soil is poorly suited to septic 
tank absorption fields. The less steep included areas can 
be used as absorption fields, but the effluent can pollute 
ground water because of very rapidly permeable underly- 
ing material. 

The slope limits this soil as a site for dwellings and 
local roads and streets. Land shaping is needed on 
building sites. The less steep included areas are better 
building sites. Extensive cutting and filling is needed on 
sites for local roads and streets. 

Capability subclass IVe; woodland suitability subclass 
2r. 


RpB—Rosholt-Cromwell complex, 2 to 6 percent 
slopes. This map unit consists of undulating, well 
drained and somewhat excessively drained soils on 
pitted outwash plains. Individual areas are irregular in 
shape and generally are 5 to 20 acres in size. They are 
40 to 50 percent Rosholt soils and 30 to 40 percent 
Cromwell soils. The Rosholt soils are on plane or convex 
ridgetops and on concave side slopes. The Cromwell 
soils are on sharp slope breaks and convex side slopes. 
The two soils are so intricately mixed or are in such 
small areas that mapping them separately is not practi- 
cal. 

Typically, the Rosholt soil has a surface layer of dark 
grayish brown loam about 7 inches thick. The subsurface 
layer is brown loam about 7 inches thick. The next 12 
inches is a mixture of the subsoil and the subsurface 
layer. The subsoil is about 11 inches thick. It is dark 
brown sandy loam over dark brown loamy coarse sand. 
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The underlying material to a depth of about 60 inches is 
brown, dark brown, and strong brown, Stratified coarse 
sand and fine gravel. In places the surface layer and 
subsurface layer are silt loam or sandy loam. In some 
areas the underlying material contains little or no gravel. 

Typicaily, the Cromwell soil has a surface layer of dark 
grayish brown sandy loam about 6 inches thick. The 
subsoil is about 25 inches thick. It is dark brown sandy 
loam over dark brown cobbly loamy sand and sand. The 
underlying material to a depth of about 60 inches is 
brown and dark brown sand. In uncultivated areas the 
surface layer overlies a dark brown sandy loam subsur- 
face layer about 2 inches thick. In places the surface 
layer is loam or loamy sand. In some areas the upper 
part of the subsoil is loamy sand. 

Included with these soils in mapping are small areas of 
the somewhat poorly drained Cromwell Variant and 
Poskin soils in shallow depressions and narrow drain- 
ageways. Also included are a few areas where, as a 
result of loamy or silty strata in the underlying material, 
the downward movement of water is impeded and availa- 
ble water capacity is higher; areas where slopes are 
short and more than 6 percent; and a few areas where 
they are less than 2 percent. Included areas make up 10 
to 15 percent of the unit. 

Permeability is moderate in the upper loamy material 
of the Rosholt and Cromwell soils, very rapid in the 
underlying material of the Rosholt soil, and rapid in the 
underlying material of the Cromwell soil. Available water 
capacity is moderate in the Rosholt soil and low in the 


Cromwell soil. 


Most areas are farmed. Many remain wooded or are 
pastured. The potential is good for cultivated crops, ai 
ture, woodland, and. most engineering uses. 

These soils are suited to growing corn and small grain 
and to grasses and legumes for forage. If cultivated 
crops are grown, measures that prevent excessive ero- 
sion are needed. Slopes are too short and irregular for 
stripcropping, terracing, or farming on the contour. A 
proper crop rotation helps to prevent excessive soil toss. 
On the Cromwell soil, which is droughty and has low 
available water capacity, crop yields are limited in most 
years. Returning crop residue to the soil or regularly 
adding other organic material helps to maintain good tilth 
and improves fertility. 

These soils are suited to growing many of the pasture 
grasses and legumes. Because the Cromwell soil is 
droughty, a deep-rooted plant, such as alfalfa, generally 
is more productive than other species. Overgrazing can 
result in surface compaction, erosion, and. poor tilth. 
Proper stocking rates and pasture rotations keep the 
pasture and the soil in good condition. 

These soils are suited to trees used for wood prod- 
ucts. Carefully planting vigorous nursery stock improves 
the survival rate during dry periods. Suitable herbicides 
or mechanical removal of brush controls competing 
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vegetation, which can interfere with natural regeneration 
following harvest. 

These soils are suited to septic tank absorption fields. 
The effluent can pollute ground water, however, because 
the underlying material is rapidly or very rapidly perme- 
able. The soils are suitable as sites for buildings and 
local roads and streets. Providing suitable subbase mate- 
rial in the areas of Roshoit soil helps to prevent the 
damage to local roads and streets caused by frost 
action. 

Capability subclass Ile; Rosholt soil in woodland suit- 
ability subclass 20, Cromwell soil in woodland suitability 
subclass 2d. 


RpC—Rosholt-Cromwell complex, 6 to 12 percent 
slopes. This map unit consists of rolling, well drained 
and somewhat excessively drained soils on_ pitted 
outwash plains. Individual areas are irregular in shape 
and generally are 5 to 40 acres in size. They are 35 to 
50 percent Rosholt soils and 35 to 45 percent Cromwell 
soils. The Rosholt soils are on plane or convex ridgetops 
and on concave side slopes. The Cromwell soils are on 
sharp slope breaks and convex side slopes. The two 
soils are so intricately mixed or are in such small areas 
that mapping them separately is not practical. 

Typically, the Rosholt soil has a surface layer of very 
dark grayish brown loam about 3 inches thick. The sub- 
surface layer is brown loam about 9 inches thick. The 
next 12 inches is a mixture of the subsoil and the sub- 
surface layer. The subsoil is about 11 inches thick. It is 
dark brown sandy loam over dark brown loamy coarse 
sand. The underlying material to a depth of about 60 
inches is brown, dark brown, and strong brown, stratified 
coarse sand and fine gravel. In places the surface layer 
and subsurface layer are silt loam or sandy loam. In 
some areas the underlying material contains little or no 
gravel. 

Typically, the Cromwell soil has a surface layer of 
black sandy loam about 1 inch thick. The subsurface 
layer is brown sandy loam about 2 inches thick. The 
subsoil is about 25 inches thick. It is dark brown sandy 
loam over dark brown cobbly loamy sand and sand. The 
underlying material to a depth of about 60 inches is 
brown and dark brown sand. In cultivated areas, many of 
which are eroded, plowing has mixed all of the subsur- 
face layer and part of the subsoil with the surface layer. 
In places the surface layer is loam or loamy sand. In 
some areas the upper part of the subsoil is loamy sand. 

Included with these soils in mapping are small areas of 
the somewhat poorly drained Cromwell Variant and 
Poskin soils in shallow depressions and narrow drain- 
ageways and a few areas where, as a result of loamy or 
silty strata in the underlying material, the downward 
movement of water is impeded and available water ca- 
pacity is higher. Also included are areas where slopes 
are short and more than 12 percent and a few areas 
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where they are less than 6 percent. Included areas make 
up 10 to 15 percent of the unit. 

Permeability is moderate in the upper loamy material 
of the Rosholt and Cromwell soils, very rapid in the 
underlying material of the Rosholt soil, and rapid in the 
underlying material of the Cromwell soil. Available water 
capacity is moderate in the Rosholt soil and low in the 
Cromwell soil. 

Most areas remain wooded or are pastured. Some are 
farmed. The potential is good for pasture and woodland 
and fair for cultivated crops and most engineering uses. 

These soils are suited to growing corn and small grain 
and to grasses and legumes for forage. If cultivated 
crops are grown, measures that prevent excessive ero- 
sion are needed. Slopes are too short and irregular for 
stripcropping, terracing, or farming on the contour. A 
proper crop rotation helps to prevent excessive soil loss. 
Minimum tillage and winter cover crops in combination 
with spring plowing help to reduce soil loss in row 
cropped areas. On the Cromwell soil, which is droughty 
and has low available water capacity, crop yields are 
limited in most years. Returning crop residue to the soil 
or regularly adding other organic material helps to main- 
tain good tilth and improves fertility. 

These soils are suited to growing many of the pasture 
grasses and legumes. Because the Cromwell soil is 
droughty, a deep-rooted plant, such as alfalfa, generally 
is more productive than other species. Overgrazing can 
result in surface compaction, erosion, and poor tilth. 
Proper stocking rates and pasture rotations keep the 
pasture and the soil in good condition. 

These soils are suited to trees used for wood prod- 
ucts. Carefully planting vigorous nursery stock improves 
the survival rate during dry periods. Suitable herbicides 
or mechanical removal of brush controls competing 
vegetation, which can interfere with natural regeneration 
following harvest. 

These soils are suited to septic tank absorption fields. 
The effluent can pollute ground water, however, because 
permeability is rapid or very rapid in the underlying mate- 
rial. 

Because of the slope, land shaping generally is 
needed on building sites and cutting and filling on sites 
for local roads and streets. The less sloping included 
areas are better building sites. Stabilizing road cuts in 
the areas of Cromwell soil is difficult because cutbanks 
cave in and are low in natural fertility. Proper land shap- 
ing and additions of suitable topsoil, however, can over- 
come these limitations. Providing suitable subbase mate- 
rial helps to prevent the road damage caused by frost 
action on the Rosholt soil. 

Capability subclass IVe; Rosholt soil in woodland suit- 
ability subclass 20, Cromwell soil in woodland suitability 
subclass 2d. 


RpD—Rosholt-Cromwell complex, 12 to 20 percent 
slopes. This map unit consists of hilly, well drained and 
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somewhat excessively drained soils on pitted outwash 
plains. Slopes are short and irregular, and depressions 
and small wet areas are common. Individual areas are 
irregular in shape and generally are 5 to 50 acres in size. 
They are 30 to 40 percent Rosholt soils and 35 to 45 
percent Cromwell soils. The Rosholt soils are on plane 
or convex ridgetops and on concave side slopes. The 
Cromwell soils are on sharp slope breaks and convex 
side slopes. The two soils are so intricately mixed or are 
in such small areas that mapping them separately is not 
practical. 

Typically, the Rosholt soil has a surface layer of very 
dark grayish brown loam about 3 inches thick. The sub- 
surface layer is brown loam about 5 inches thick. The 
next 8 inches is a mixture of the subsoil and the subsur- 
face layer. The subsoil is about 11 inches thick. It is dark 
brown sandy loam over dark brown loamy coarse sand. 
The underlying material to a depth of about 60 inches is 
brown, dark brown, and strong brown, stratified coarse 
sand and fine gravel. In places the surface layer and 
subsurface layer are silt loam or sandy loam. In cultivat- 
ed areas, many of which are eroded, plowing has mixed 
the subsurface layer and part of the subsoil with the 
surface layer. in some areas the underlying material con- 
tains little or no gravel. 

Typically, the Cromwell soil has a surface layer of 
black sandy loam about 1 inch thick. The subsurface 
layer is brown sandy loam about 2 inches thick. The 
subsoil is about 25 inches thick. It is dark brown sandy 
loam over dark brown cobbly loamy sand and sand. The 
underlying material to a depth of about 60 inches is 
brown and dark brown sand. In cultivated areas, many of 
which are eroded, plowing has mixed the subsurface 
layer and part of the subsoil with the surface layer. In 
places the surface layer is loam or loamy sand. In some 
areas the upper part of the subsoil is loamy sand. 

Included with these soils in mapping are small areas of 
the somewhat poorly drained Cromwell Variant and 
Poskin soils and poorly drained and very poorly drained 
Warman Variant in shallow depressions and narrow 
drainageways, a few areas of the excessively drained 
Emmert soils on small kames and eskers, and a few 
areas where, as a result of loamy or silty strata in the 
underlying material, the downward movement of water is 
impeded and available water capacity is higher. Aliso 
included are areas where the slope is more than 20 
percent and a few areas where it is less than 12 percent. 
Included areas make up 10 to 15 percent of the unit. 

Permeability is moderate in the upper loamy material 
of the Rosholt and Cromwell soils, very rapid in the 
underlying material of the Rosholt soil, and rapid in the 
underlying material of the Cromwell soil. Available water 
capacity is moderate in the Rosholt soil and low in the 
Cromwell soil. 

Most areas are wooded or pastured. The potential is 
good for woodland, fair for pasture, and poor for cultivat- 
ed crops and most engineering uses. 


SOIL SURVEY 


Because of a severe hazard of erosion and because 

of droughtiness in the Cromwell soil, these sails are 
generally unsuited to growing corn and small grain. They 
are suited, however, to growing grasses and legumes for 
forage. Slopes are too short and irregular for stripcrop- 
ping, terracing, or farming on the contour. A proper crop 
rotation helps to prevent excessive soil loss. Returning 
crop residue to the soil or regularly adding other organic 
material helps to maintain good tilth and improves fertil- 
ity. 
These soils are suited to growing many of the pasture 
grasses and legumes. Because the Cromwell soil is 
droughty, a deep-rooted plant, such as alfalfa, generally 
is more productive than other species. Overgrazing can 
result in surface compaction, erosion, and poor tilth. 
Proper stocking rates and pasture rotations keep the 
pasture and the soil in good condition. 

These soils are suited to trees used for wood prod- 
ucts. Planting trees on the contour and carefully locating 
skid roads during harvest help to control erosion. Care in 
planting and selection of vigorous nursery stock reduce 
the mortality rate. Clear-cut or area-selection harvest 
methods reduce the risk of windthrow of the remaining 
trees. Suitable herbicides or mechanical removal controls 
the plants that compete with natural regeneration follow- 
ing harvest. 

Because of the slope, these soils are poorly suited to 
septic tank absorption fields. This limitation can be over- 
come, however, by land shaping or avoided by selecting: 
a less steep included area. The effluent can pollute 
ground water because permeability is rapid or very rapid 
in the underlying material. 

Because of the slope, land shaping is generally 
needed on building sites. The less steep included areas 
are better building sites. On sites for local roads and 
streets, extensive cutting and filling generally is needed 
because slopes are hilly and irregular. Stabilizing road 
cuts in the areas of Cromwell soil is difficult because 
cutbanks cave in and are low in natural fertility. Proper 
land shaping and additions of suitable topsoil, however, 
can overcome these limitations. In places these soils are 
an important source of sand and gravel for construction 
and road building. 

Capability subclass Vle; Rosholt soil in woodland suit- 
ability subclass 2r, Cromwell soil in woodland suitability 
subclass 2d. 


RpE—Rosholt-Cromwell complex, 20 to 30 percent 
slopes. This map unit consists of very hilly, well drained 
and somewhat excessively drained soils on pitted 
outwash plains. Slopes are short and irregular, and de- 
pressions and small wet areas are common. Individual 
areas are irregular in shape and generally are 5 to 50 
acres in size. They are 25 to 40 percent Rosholt soils 
and 35 to 55 percent Cromwell soils. The Rosholt soils 
are on plane or convex ridgetops and on concave side 
slopes. The Cromwell soils are on sharp slope breaks 
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and convex side slopes. The two soils are so intricately 
mixed or are in such small areas that mapping them 
separately is not practical. 

Typically, the Rosholt soil has a surface layer of very 
dark grayish brown loam about 3 inches thick. The sub- 
surface layer is brown loam about 5 inches thick. The 
next 6 inches is a mixture of the subsoil and the subsur- 
face layer. The subsoil is about 10 inches thick. It is dark 
brown sandy loam over dark brown loamy coarse sand. 
The underlying material to a depth of about 60 inches is 
brown, dark brown, and strong brown, stratified coarse 
sand and fine gravel. In places the surface layer and 
subsurface layer are silt loam or sandy loam. In some 
areas the underlying material contains little or no gravel. 

Typically, the Cromwell soil has a surface layer of 
black sandy loam about 1 inch thick. The subsurface 
layer is brown sandy loam about 2 inches thick. The 
subsoil is about 25 inches thick. It is dark brown sandy 
loam over dark brown cobbly loamy sand and sand. The 
underlying material to a depth of about 60 inches is 
brown and dark brown sand. In places the surface layer 
is loam or loamy sand. In some areas the upper part of 
the subsoil is loamy sand. 

Included with these soils in mapping are small areas of 
the somewhat poorly drained Cromwell Variant and 
Poskin soils and poorly drained and very poorly drained 
Warman Variant in shallow depressions and narrow 
drainageways and small areas of the excessively drained 
Emmert soils on kames and eskers. Also included are 
small areas where, as a result of loamy or silty strata in 
the underlying material, the downward movement of 
water is impeded and available water capacity is higher; 
areas where the slope is more than 30 percent; and a 
few areas where it is less than 20 percent. \ncluded 
areas make up 10 to 15 percent of the unit. 

‘Permeability is moderate in the upper loamy material 
of the Rosholt and Cromwell soils, very rapid in the 
underlying material of the Rosholt soil, and rapid in the 
underlying material of the Cromwell soil. Available water 
capacity is moderate in the Rosholt soil and low in the 
Cromwell soil. 

Most areas are woodland. The potential is poor for 
cultivated crops and most engineering uses and fair for 
woodland and pasture. 

These soils are generally unsuited to growing corn and 
small grain because of the slope, a severe hazard of 
erosion, and the droughtiness of the Cromwell soil. They 
are suited to growing many of the pasture grasses and 
legumes. Because the Cromwell soil is droughty, a deep- 
rooted plant, such as alfalfa, generally is more produc- 
tive than other species. The slope hinders some farm 
machinery. Bluegrass is commonly grown in areas where 
machinery cannot be used and pasture cannot be ren- 
ovated by chemicals. Overgrazing can result in surface 
compaction, erosion, and poor tilth. Proper stocking 
rates and pasture rotations keep the pasture and the soil 
in good condition. 
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These soils are suited to trees used for wood prod- 
ucts. Planting trees on the contour and carefully locating 
skid roads during harvest help to contro! erosion. Care in 
planting and selection of vigorous nursery stock reduce 
the mortality rate. Clear-cut or area-selection harvest 
methods reduce the risk of windthrow of the remaining 
trees. Suitable herbicides or mechanical removal controls 
the plants that compete with natural regeneration follow- 
ing harvest. 

Because of the slope, these soils are generally unsuit- 
ed to septic tank absorption fields. This limitation can be 
overcome, however, by land shaping. The effluent can 
pollute ground water because permeability is rapid or 
very rapid in the underlying material. 

Because of the slope, land shaping is needed on 
building sites. On sites for local roads and streets, exten- 
sive cutting and filling is needed because slopes are very 
hilly and irregular. Stabilizing road cuts in areas of the 
Cromwell soil is difficult because cutbanks cave in and 
are low in natural fertility. Proper land shaping and addi- 
tions of suitable topsoil, however, can overcome these 
limitations. In places the soils are an important source of 
sand and gravel for construction and road building. 

Capability subclass Vile; Rosholt soil in woodland suit- 
ability subclass 2r, Cromwell soil in woodland suitability 
subclass 2d. 


RvB—Rosholt Variant silt loam, 2 to 6 percent 
slopes. This undulating, wel! drained, moderately deep 
soil is on bedrock-controlled glaciated uplands. Individual 
areas are irregular in shape and generally are 3 to 15 
acres in size. 

Typically, the surface layer is very dark grayish brown 
silt loam about 10 inches thick. The subsurface layer is 
light brownish gray silt about 1 inch thick. The next 8 
inches is multicolored silt and silt loam. The subsoil is 
dark brown loam and clay loam about 4 inches thick. 
Dolomitic limestone bedrock is at a depth of about 23 
inches. In uncultivated areas the surface layer is thinner 
and the subsurface layer thicker. In some eroded areas 
plowing has mixed all of the subsurface layer and part of 
the subsoil with the surface layer. 

Included with this soil in mapping are a few areas of 
Antigo and Rosholt soils, which do not have limestone 
bedrock within 60 inches of the surface. Also included 
are a few areas where bedrock crops out on convex 
slopes and a few areas where slopes are short and 
more than 6 percent. Included areas make up 5 to 15 
percent of the unit. 

Permeability is moderate, and available water capacity 
is low. Runoff is slow in cultivated areas. Organic-matter 
content is moderate, and tilth is good. Root penetration 
is restricted by the bedrock at a depth of 20 to 40 
inches. 

Most areas are farmed or pastured. Some are 
wooded. The potential is good for cultivated crops, pas- 
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ture, and woodland and fair or poor for most engineering 
uses. 

This soil is suited to growing corn and small grain and 
to grasses and legumes for forage. If cultivated crops 
are grown, measures that prevent excessive erosion are 
needed. A proper crop rotation, contour farming, and 
spring plowing help to prevent excessive soil losses. In 
most areas row crops can be grown year after year 
without excessive soil loss if tillage is kept to a minimum. 
Returning crop residue to t*: 3o0il or regularly adding 
other organic material helps to maintain good tilth, im- 
proves fertility, and increases the rate of water infiltra- 
tion. Crop yields are limited in most years as a result of 
the low available water capacity. In some areas the bed- 
rock outcrops interfere with cultivation. 

This soil is suited to growing many of the pasture 
grasses and legumes. Overgrazing or grazing when the 
soil is too wet, however, causes surface compaction and 
poor tilth. Proper stocking rates, pasture rotation, and 
restricted use during wet periods keep the pasture and 
the soil in good condition. 

This soil is suited to trees used for wood products. 
The only soil related forest management problem is 
competition from brush following harvest. This competi- 
tion can interfere with natural regeneration. It can be 
reduced by suitable herbicides or by mechanical removal 
of the brush. 

Because of the depth to bedrock, this soil is poorly 
suited to septic tank absorption fields. A filtering mound 
of suitable material, however, helps to overcome this 
limitation. The soil is moderately well suited as a site for 
dwellings and local roads and streets. Providing suitable 
base and subbase material helps to overcome shrinking 
and swelling, low strength, and frost action. Excavating 
for dwellings with basements is difficult because of the 
bedrock. The limestone under this soil is an important 
local source of agricultural lime. 

Capability subclass Ile; woodland suitability subclass 
20. 


SaB—Santiago silt loam, 1 to 6 percent slopes. 
This nearly level and undulating, well drained soil is on 
plane or convex ridgetops on glacial moraines. Individual 
areas are irregular in shape and generally are 5 to 35 
acres in size. 

Typically, the surface layer is very dark brown silt loam 
about 3 inches thick. The subsurface layer is brown silt 
loam about 9 inches thick. The next 6 inches is a mixture 
of the subsoil and the subsurface layer. The subsoil is 
about 20 inches thick. It is yellowish brown silt loam over 
brown foam and sandy loam. The underlying material to 
a depth of about 60 inches is reddish brown sandy loam. 
In cultivated areas plowing has mixed the upper part of 
the subsurface layer with the surface layer. ln some 
areas the subsoil is silt loam throughout. In a few areas 
the underlying material has bands of loamy sand or 
sand. 


SOIL SURVEY 


Included with this soil in mapping are small areas of 
the moderately well drained Freeon soils on concave 
slopes. Also included are small areas of the somewhat 
poorly drained Magnor soils and very poorly drained 
Adolph soils in shallow depressions and a few areas 
where slopes are short and more than 6 percent. Includ- 
ed areas make up 5 to 10 percent of the unit. 

Permeability is moderate or moderately slow, and 
available water capacity is moderate. Runoff is slow in 
cultivated areas. Organic-matter content is moderate, 
and tilth is good. Root penetration is somewhat restrict- 
ed by compact glacial till below a depth of about 32 
inches. 

Many areas are farmed. Other areas remain wooded. 
The potential is good for cultivated crops, pasture, and 
woodland and fair for most engineering uses. 

This soil is suited to growing corn and small grain and 
to grasses and legumes for forage. If cultivated crops 
are grown, the hazard of erosion is slight or moderate. In 
many areas slopes are too short and irregular for strip- 
cropping, terracing, or farming on the contour. Minimum 
tillage and winter cover crops in combination with spring 
plowing help to prevent excessive soil loss in row 
cropped areas. Returning crop residue to the soil or 
regularly adding other organic material helps to maintain 
good tilth, improves fertility, and increases the rate of 
water infiltration. 

This soil is suited to growing many of the pasture 
grasses and legumes. Overgrazing or grazing when the 
soil is too wet, however, causes surface compaction and 
poor tilth. Proper stocking rates, pasture rotation, and 
restricted use during wet periods keep the pasture and 
the soil in good condition. 

This soil is suited to trees used for wood products. 
The only soil related forest management problem is 
competition from brush following harvest. This competi- 
tion can interfere with natural regeneration. It can be 
reduced by suitable herbicides or mechanical removal of 
the brush. 

Because it is too slowly permeable in some areas, this 
soil is only moderately suited to septic tank absorption 
fields. Increasing the size of the absorption field or build- 
ing a filtering mound of suitable material helps to over- 
come this limitation. The soil lacks the strength needed 
to support dwellings and small buildings, but strengthen- 
ing or replacing the base material can overcome this 
limitation. Providing suitable base and subbase material 
helps to prevent the damage to local roads and streets 
resulting from low strength and frost action. 

Capability subclass ile; woodland suitability subclass 
20. 


SaC—Santiago silt loam, 6 to 12 percent slopes. 
This rolling, well drained soil is on plane or convex ridge- 
tops on glacial moraines. Individual areas are irregular in 
shape and generally are 5 to 20 acres in size. 
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Typically, the surface layer is very dark brown silt loam 
about 3 inches thick. The subsurface layer is brown silt 
loam about 8 inches thick. The next 6 inches is a mixture 
of the subsoil and the subsurface layer. The subsoil is 
about 20 inches thick. It is yellowish brown silt loam over 
brown loam and sandy loam. The underlying material to 
a depth of about 60 inches is reddish brown sandy loam. 
In cultivated areas, many of which are eroded, plowing 
has mixed most or all of the subsurface layer with the 
surface layer. In some areas the subsoil is silt loam 
throughout. In a few areas the underlying material has 
bands of loamy sand or sand. 

Included with this soil in mapping are small areas of 
the moderately well drained Freeon soils on concave 
slopes and small areas of the somewhat poorly drained 
Magnor soils and very poorly drained Adolph soils in 
shallow depressions. Also included are a few areas 
where slopes are short and more than 12 percent and 
small areas where they are less than 6 percent. Included 
areas make up 5 to 15 percent of the unit. 

Permeability is moderate or moderately slow, and 
available water capacity is moderate. Runoff is medium 
in cultivated areas. Organic-matter content is moderate, 
and tilth is good. Root penetration is somewhat restrict- 
ed by compact glacial till below a depth of about 32 
inches. 

Some areas are farmed. Others remain wooded. The 
potential is good for cultivated crops, pasture, and wood- 
land and fair for most engineering uses. 

This soil is suited to growing corn and small grain and 
to grasses and legumes for forage. If cultivated crops 
are grown, the hazard of erosion is moderate. In many 
areas slopes are too short and irregular for stripcropping, 
terracing, or farming on the contour. A proper crop rota- 
tion helps to prevent excessive soil loss. Minimum tillage 
and winter cover crops in combination with spring plow- 
ing help to prevent excessive soil loss in row cropped 
areas. Returning crop residue to the soil or regularly 
adding other organic material helps to maintain good 
tilth, improves fertility, and increases the rate of water 
infiltration. 

This soil is suited to growing many of the pasture 
grasses and legumes. Overgrazing or grazing when the 
soil is too wet, however, causes surface compaction and 
poor tilth. Proper stocking rates, pasture rotation, and 
restricted use during wet periods keep the pasture and 
the soil in good condition. 

This soil is suited to trees used for wood products. 
The only soil related forest management problem is 
competition from brush following harvest. This competi- 
tion can interfere with natural regeneration. It can be 
reduced by suitable herbicides or by mechanical removal 
of the brush. 

Because it is too slowly permeable in some areas, this 
soil is only moderately suited to septic tank absorption 
fields. Increasing the size of the absorption field or build- 
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ing a filtering mound of suitable material helps to over- 
come this limitation. 

The slope limits this soil as a site for dwellings, but 
this limitation can be overcome by land shaping or avoid- 
ed by selecting a tess sloping included area. The soil 
lacks the strength needed to support dwellings and small 
commercial buildings, but this limitation can be overcome 
by strengthening or replacing the base material. Provid- 
ing suitable base and subbase material helps to prevent 
the damage to local roads and streets resulting from low 
strength and frost action. 

Capability subclass Ille; woodland suitability subclass 
20. 


SaD—Santiago silt loam, 12 to 20 percent slopes. 
This hilly, well drained soil is on the sides and convex 
tops of ridges on glacial moraines. Individual areas are 
irregular in shape and generally are 5 to 15 acres in size. 

Typically, the surface layer is very dark brown silt loam 
about 3 inches thick. The subsurface layer is brown silt 
loam about 5 inches thick. The next 6 inches is a mixture 
of the subsoil and the subsurface layer. The subsoil is 
about 20 inches thick. It is yellowish brown silt loam over 
brown loam and sandy loam. The underlying material to 
a depth of about 60 inches is reddish brown sandy loam. 
In cultivated areas, many of which are eroded, plowing 
has mixed most or all of the subsurface layer with the 
surface layer. In some areas the subsoil is silt loam 
throughout. In a few areas the underlying material has 
bands of loamy sand or sand. 

Included with this soil in mapping are small areas of 
the moderately well drained Freeon soils on concave 
slopes and small areas of the somewhat poorly drained 
Magnor and very poorly drained Adolph soils in shallow 
depressions. Also included are a few areas where slopes 
are short and more than 20 percent and small areas 
where they are less than 12 percent. Included areas 
make up 5 to 15 percent of the unit. 

Permeability is moderate or moderately slow, and 
available water capacity is moderate. Runoff is rapid in 
cultivated areas. Organic-matter content is moderate, 
and tilth is good. Root penetration is somewhat restrict- 
ed by compact glacial till below a depth of about 32 
inches. 

Many areas remain wooded. Some are farmed. The 
potential is good for pasture and woodland, fair for culti- 
vated crops, and poor for most engineering uses. 

This soil is poorly suited to growing corn and small 
grain but is suited to growing grasses and legumes for 
forage. If cultivated crops are grown, the hazard of ero- 
sion is severe. A proper crop rotation helps to prevent 
excessive erosion. In many areas slopes are too short 
and irregular for stripcropping, terracing, or farming .on 
the contour. Minimum tillage and winter cover crops in 
combination with spring plowing help to prevent exces- 
sive soil loss in row cropped areas. Returning crop resi- 
due to the soil or regularly adding other organic material 
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helps to maintain good tilth, improves fertility, and in- 
creases the rate of water infiltration. 

This soil is suited to growing many of the pasture 
grasses and legumes. Overgrazing, however, causes sur- 
face compaction and poor tilth. Proper stocking rates 
and pasture rotations keep the pasture and the soil in 
good condition. 

This soil is suited to trees used for wood products. 
The soil related problems of forest management are the 
slope and the encroachment of brush following harvest. 
Planting trees on the contour and carefully locating skid 
roads during harvest minimize erosion. Care in planting 
and selection of vigorous planting stock improve seedc- 
ling survival on the steeper slopes facing south or west. 
Suitable herbicides effectively contro! the brush compet- 
ing with natural regeneration following harvest. The 
brush can be removed mechanically if it is a problem. 
Skidding can expose sufficient mineral soil to allow ade- 
quate regeneration. 

Because it is too steep and in some areas too slowly 
permeable, this soil is poorly suited to septic tank ab- 
sorption fields. A filtering mound of suitable material im- 
proves these absorption fields. The less steep included 
areas are better sites. 

The slope limits this soil as a site for dwellings, but 
this limitation can be overcome by land shaping or avoid- 
ed by selecting a less steep included area. On most 
sites for local roads and streets, extensive cutting and 
filling is needed. The soil lacks the strength needed to 
support dwellings and vehicular traffic, but strengthening 
or raplacing the base material can overcome this limita- 
tion. 

Capability subclass !Ve; woodland suitability subclass 
2r. 


ScB—Santiago-Antigo silt loams, 2 to 6 percent 
slopes. This map unit consists of undulating, well 
drained soils on glacial moraines. Slopes are short and 
irregular, and depressions and small wet areas are 
common. Individual areas are irregular in shape and gen- 
erally are 5 to 30 acres in size. They are 46 to 55 
percent Santiago soils and 25 to 35 percent Antigo soils. 
The Santiago soils are on plane or convex ridgetops and 
side slopes. The Antigo soils are typically on plane or 
concave slopes. The two soils are so intricately mixed or 
are in such small areas that mapping them separately is 
not practical. 

Typically, the Santiago soil has a surface layer of very 
dark brown silt loam about 3 inches thick. The subsur- 
face layer is brown silt loam about 9 inches thick. The 
next 6 inches is a mixture of the subsoil and the subsur- 
face layer. The subsoil is about 20 inches thick. It is 
yellowish brown silt loam over brown loam and sandy 
loam. The underlying material to a depth of about 60 
inches is reddish brown sandy loam. In cultivated areas 
plowing has mixed part of the subsurface layer with the 
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surface layer. In some areas the underlying material has 
strata of loamy sand or sand. 

Typically, the Antigo soil has a surface layer of very 
dark brown silt loam about 3 inches thick. The subsur- 
face layer is brown silt loam about 7 inches thick. The 
next 6 inches is a mixture of the subsoil and the subsur- 
face layer. The subsoil is about 16 inches thick. It is dark 
yellowish brown silt loam over dark brown loam. The 
underlying material to a depth of about 60 inches is dark 
brown and reddish brown, stratified coarse sand and 
gravel and sand. In places, the silty mantle is thinner and 
depth to the underlying material is less than 32 inches. 
In some areas the underlying material contains little or 
no gravel. in cultivated areas plowing has mixed part of 
the subsurface layer with the surface layer. 

Included with these soils in mapping are a few areas 
of the somewhat excessively drained Chetek and Crom- 
well soils on sharp slope breaks and small areas of the 
moderately well drained Brill and Freeon soils and some- 
what poorly drained Magnor and Poskin soils on plane or 
concave slopes and in shallow depressions. Also includ- 
ed are areas where the slope is more than 6 percent. 
Included areas make up 5 to 15 percent of the unit. 

Permeability is moderate or moderately slow in the 
Santiago soil. It is moderate in the upper silty materia! of 
the Antigo soil and very rapid in the underlying material. 
In both soils available water capacity and organic-matter 
content are moderate. Root penetration in the Santiago 
soil is somewhat restricted by compact glacial till below 
a depth of about 32 inches. 

Most areas are woodland. Some are farmed or pas- 
tured. The potential is good for cultivated crops, pasture, 
and woodland and fair for most engineering uses. 

These soils are suited to growing corn and small grain 
and to grasses and legumes for forage. If cultivated 
crops are grown, erosion is a hazard. Slopes are too 
short and irregular for stripcropping, terracing, or farming 
on the contour. A proper crop rotation helps to prevent 
excessive soil loss. Minimum tillage and winter cover 
crops in combination with spring plowing help to control 
erosion in row cropped areas. Returning crop residue to 
the soil or regularly adding other organic material helps 
to maintain good tilth and improves fertility. 

These soils are suited to growing many of the pasture 
grasses and legumes. Overgrazing or grazing when the 
soil is too wet, however, results in surface compaction, 
erosion, and poor tilth. Proper stocking rates, pasture 
rotation, and restricted use during wet periods keep the 
pasture and the soil in good condition. 

These soils are suited to trees used for wood prod- 
ucts. The only soil related forest management problem is 
competition from brush following harvest. This competi- 
tion can interfere with natural regeneration. It can be 
reduced by suitable herbicides or by mechanical removal 
of the brush. 

These soils are moderately suited to septic tank ab- 
sorption fields. In some areas the Santiago soil is too 
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slowly permeable, but increasing the size of the absorp- 
tion field or building a filtering mound of suitable material 
helps to overcome this limitation. Onsite investigation is 
needed in selecting suitable sites. 

Both soils lack the strength needed to support build- 
ings and vehicular traffic, but providing suitable base 
material can overcome this limitation. Adding suitable 
subbase material helps to prevent the damage to focal 
roads and streets caused by frost action. 

Capability subclass lle; woodland suitability subclass 
20. 


ScC—Santiago-Antigo silt loams, 6 to 12 percent 
slopes. This map unit consists of rolling, well drained 
soils on glacial moraines. Slopes are short and irregular, 
and depressions and small wet areas are common. Indi- 
vidual areas are irregular in shape and generally are 5 to 
70 acres in size. They are 45 to 55 percent Santiago 
soils and 25 to 35 percent Antigo soils. The Santiago 
soils are on plane or convex ridgetops and side slopes. 
The Antigo soils are typically on plane or concave 
slopes. The two soils are so intricately mixed or are in 
such small areas that mapping them separately is not 
practical. 

Typically, the Santiago soil has a surface layer of very 
dark brown silt loam about 3 inches thick. The subsur- 
face layer is brown silt loam about 9 inches thick. The 
next 6 inches is a mixture of the subsoil and the subsur- 
face layer. The subsoil is about 20 inches thick. It is 
yellowish brown silt loam over brown loam and sandy 
loam, The underlying material to a depth of about 60 
inches is reddish brown sandy loam. In cultivated areas, 
many of which are eroded, plowing has mixed the sub- 
surface layer and part of the subsoil with the surface 
layer. In some areas the underlying material has strata of 
loamy sand or sand. 

Typically, the Antigo soil has a surface layer of very 
dark brown silt loam about 3 inches thick. The subsur- 
face layer is brown silt loam about 7 inches thick. The 
next 6 inches is a mixture of the subsoil and the subsur- 
face layer. The subsoil is about 16 inches thick. It is dark 
yellowish brown silt loam over dark brown loam. The 
underlying material to a depth of about 60 inches is dark 
brown and reddish brown, stratified coarse sand and 
sand and gravel. In places, the silty mantle is thinner and 
depth to the underlying material is less than 32 inches. 
In'some areas the underlying material contains little or 
no gravel. In cultivated areas, many of which are eroded, 
plowing has mixed the subsurface layer and part of the 
subsoil with the surface layer. 

Included with these soils in mapping are a few areas 
of the somewhat excessively drained Chetek and Crom- 
well soils on sharp slope breaks, small areas of the 
moderately well drained Brill and Freeon soils and some- 
what poorly drained Magnor and Poskin soils on plane or 
concave slopes and in shallow depressions, and a few 
small areas of the very poorly drained Adolph, Cathro, 
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and Seelyeville soils in deep depressions. Also included 
are areas where the slope is more than 12 percent and 
small areas where it is less than 6 percent. Included 
areas make up 10 to 15 percent of the unit. 

Permeability is moderate or moderately slow in San- 
tiago soil. It is moderate in the upper silty material of the 
Antigo soil and very rapid in the underlying material. In 
both soils available water capacity and organic-matter 
content are moderate. Root penetration in the Santiago 
soil is somewhat restricted by compact glacial till below 
a depth of about 32 inches. 

Most areas are woodland. Some are farmed or pas- 
tured. The potential is good for cultivated crops, pasture, 
and woodland and fair or poor for most engineering 
uses. 

These soils are suited to growing corn and small grain 
and to grasses and legumes for forage. If cultivated 
crops are grown, the hazard of erosion is moderate. 
Slopes are too short and irregular for stripcropping, ter- 
racing, or farming on the contour. A proper crop rotation 
helps to prevent excessive soil loss. Minimum tillage and 
winter cover crops in combination with spring plowing 
help to control erosion in row cropped areas. Wet de- 
pressions interfere with cultivation. Draining these de- 
pressions generally is difficult. Returning crop residue to 
the soil or regularly adding other organic material helps 
to maintain good tilth and improves fertility. 

These soils are suited to growing many of the pasture 
grasses and legumes. Overgrazing or grazing when the 
soil is too wet, however, results in surface compaction, 
erosion, and poor tilth. Proper stocking rates, pasture 
rotation, and restricted use during wet periods keep the 
pasture and the soil in good condition. 

These soils are suited to trees used for wood prod- 
ucts. The only soil related forest management problem is 
competition from brush following harvest. This competi- 
tion can interfere with natural. regeneration. It can be 
reduced by suitable herbicides or by mechanical removal 
of the brush. 

These soils are moderately suited to septic tank’ ab- 
sorption fields. In some areas the Santiago soil is too 
slowly permeable, but increasing the size of the absorp- 
tion field or building a filtering mound of suitable material 
helps to overcome this limitation. Onsite investigation is 
needed in selecting suitable sites. 

Both soils lack the strength needed to support build- 
ings and vehicular traffic, but providing suitable base 
material can overcome this limitation. Land shaping is 
needed on building sites. The less sloping included 
areas are better building sites. Adding suitable subbase 
material helps to prevent the damage to local roads and 
streets caused by frost action. 

Capability subclass IIle; woodland suitability subclass 
20. 


ScD—Santiago-Antigo silt loams, 12 to 20 percent 
slopes. This map unit consists of hilly, well drained soils 
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on glacial moraines. Slopes are short and irregular, and 
depressions and small wet areas are common. Individual 
areas are irregular in shape and generally are 5 to 50 
acres in size. They are 35 to 45 percent Santiago soils 
and 35 to 45 percent Antigo soils. The Santiago soils are 
on plane or convex ridgetops and side slopes. The 
Antigo soils are typically on concave slopes. The two 
soils are so intricately mixed or are in such small areas 
that mapping them separately is not practical. 

Typically, the Santiago soil has a surface layer of very 
dark brown silt loam about 3 inches thick. The subsur- 
face layer is brown silt loam about 5 inches thick. The 
next 6 inches is a mixture of the subsoil and the subsur- 
face layer. The subsoil is about 20 inches thick. It is 
yellowish brown silt loam over brown loam and sandy 
loam. The underlying material to a depth of about 60 
inches is reddish brown sandy loam. In cultivated areas, 
many of which are eroded, plowing has mixed the sub- 
surface layer and part of the subsoil with the surface 
layer. In some areas the underlying material has strata of 
foamy sand or sand. 

Typically, the Antigo soil has a surface layer of very 
dark brown silt loam about 3 inches thick. The subsur- 
face layer is brown silt loam about 7 inches thick. The 
next 6 inches is a mixture of the subsoil and the subsur- 
face layer. The subsoil is about 16 inches thick. It is dark 
yellowish brown silt loam over dark brown loam. The 
underlying material to a depth of about 60 inches is dark 
brown and reddish brown, stratified coarse sand and 
sand and gravel. In places, the silty mantle is thinner and 
depth to the underlying material is less than 32 inches. 
In some areas the underlying material contains little or 
no gravel. In cultivated areas, many of which are eroded, 
plowing has mixed the subsurface layer and part of the 
subsoil with the surface layer. 

Included with these soils in mapping are a few areas 
of the somewhat excessively drained Chetek and Crom- 
well soils on sharp slope breaks, small areas of the 
moderately well drained Brill and Freeon soils and some- 
what poorly drained Magnor and Poskin soils on plane or 
concave slopes and in shallow depressions, and a few 
small areas of the very poorly drained Adolph, Cathro, 
and Seelyeville soils in deep depressions. Also included 
are areas where the slope is more than 20 percent and 
small areas where it is less than 12 percent. Included 
areas make up 10 to 15 percent of the unit. 

Permeability is moderate or moderately slow in the 
Santiago soil. It is moderate in the upper silty material of 
the Antigo soil and very rapid in the underlying material. 
In both soils available water capacity and organic-matter 
content are moderate. Root penetration in the Santiago 
soil is somewhat restricted by compact glacial till below 
a depth of about 32 inches. 

Most areas are woodland. Some are farmed or pas- 
tured. The potential is good for pasture and woodland, 
fair for cultivated crops, and poor for most engineering 
uses. 
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These soils are poorly suited to growing corn and 
small grain but are suited to growing grasses and le- 
gumes for forage. If cultivated crops are grown, the 
hazard of erosion is severe. Slopes are too short and 
irregular for stripcropping, terracing, or farming on the 
contour. A proper crop rotation helps to prevent exces- 
sive soil loss. Minimum tillage and winter cover crops in 
combination with spring plowing help to control erosion 
in row cropped areas. Wet depressions interfere with 
cultivation. Draining these depressions generally is diffi- 
cult. Returning crop residue to the soil or regularly 
adding other organic material helps to maintain good tilth 
and improves fertility. 

These soils are suited to growing many of the pasture 
grasses and legumes. Overgrazing or grazing when the 
soil is too wet, however, results in surface compaction, 
erosion, and poor tilth. Proper stocking rates, pasture 
rotation, and restricted use during wet periods keep the 
pasture and the soil in good condition. 

These soils are suited to trees used for wood prod- 
ucts. The soil related problems of forest management 
are the slope and the encroachment of brush following 
harvest. Planting trees on the contour and carefully lo- 
cating skid roads during harvest minimize erosion. Care 
in planting and selection of vigorous planting stock im- 
prove seedling survival on the steeper slopes facing 
south or west. Suitable herbicides effectively control the 
brush competing with natural regeneration following har- 
vest. The brush can be removed mechanically if it is a 
problem. Skidding can expose sufficient mineral soil to 
allow adequate regeneration. 

Because slopes are hilly and in some areas the San- 
tiago soil is too slowly permeable, these soils are poorly 
suited to septic tank absorption fields. A filtering mound 
of suitable material improves these absorption fields. The 
less steep included areas are better sites. Onsite investi- 
gation is needed in selecting suitable sites. 

The slope limits these soils as sites for dwellings, but 
this limitation can be overcome by land shaping or avoid- 
ed by selecting a less steep included area. On sites for 
local roads and streets, extensive cutting and filling gen- 
erally is needed. The soils lack the strength needed to 
support dwellings and vehicular traffic, but strengthening 
or replacing the base material can overcome this limita- 
tion. 

Capability subclass IVe; woodland suitability subclass 
2r. 


Se—Saprists and Aquents. These nearly level, very 
poorly drained organic and mineral soils are adjacent to 
lakes or streams, in sloughs and oxbows on flood plains, 
and in depressional areas on glacial moraines and 
outwash plains. They are subject to frequent flooding. 
Individual areas are irregular in shape and generally are 
5 to 100 acres in size. The water table is at or above the 
surface during most of the year. 
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These soils have a wide range of profile characteris- 
tics. As a result, they cannot be classified at the series 
level. Saprists are organic soils, primarily mucks or 
mucky peats. The organic material ranges from about 
1 1/2 to 5 or more feet in thickness. Aquents are miner- 
al soils. They vary widely in color and texture and in 
thickness of individual layers. 

Included with these soils in mapping are a few areas 
of poorly drained mineral soils on small islandlike knolls. 
Also included are a few areas of the poorly drained and 
very poorly drained, wet Fluvaquents adjacent to 
streams. Included areas make up 2 to 10 percent of the 
unit. 

Most areas remain in wetland vegetation (fig. 10) and 
are used as wetland wildlife habitat. These soils have 
poor potential and generally are unsuitable for cultivated 
crops, pasture, woodland, and most engineering uses 
because of the high water table and the flooding. Provid- 
ing adequate drainage and protection from floodwater is 
difficult. 

These soils have good potential for wetland wildlife 
habitat. They provide a very important habitat for many 
species of wildlife, especially waterfowl and many fur- 
bearers. 

Capability subclass VIllw; woodland suitability subclass 
6w. 


Sm—Seelyeville muck. This nearly level, very poorly 
drained soil is in bogs and depressional areas on glacial 
moraines, lake basins, and outwash plains. It is subject 
to frequent flooding. Individual areas are irregular in 
shape and generally are 10 to 200 acres in size. 

Typically, a thin layer of mucky peat is at the surface. 
Below this to a depth of about 60 inches is very dark 
brown, dark brown, and strong brown muck. In places a 
layer of moss peat 1 inch to 4 inches thick is at the 
surface. In some areas the layers of mucky peat are 
thicker. 

Included with this soil in mapping are small areas of 
mineral soils on small convex knolls and small areas of 
Cathro and Markey soils, which have mineral soil layers 
within 50 inches of the surface. Also included are small 
areas of the wet Fluvaquents adjacent to streams and a 
few areas that are very strongly acid or extremely acid. 
Included areas make up 2 to 10 percent of the unit. 

Permeability is moderately rapid, and available water 
capacity is very high. Organic-matter content also is very 
high. This soil is saturated within a foot of the surface 
most of the year. 

Most areas remain in wetland vegetation (fig. 11). The 
potential is poor for cultivated crops, pasture, and most 
engineering uses and fair for woodland. 

This soil is generally unsuited to growing corn and 
small grain and to grasses and legumes used for forage 
because of the high water table and the flooding. If 
adequately drained, protected from floodwater, and oth- 
erwise intensively managed, however, it has potential for 
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some specialty crops. If drained and cultivated, it is sub- 
ject to soil blowing and subsidence. The number of frost- 
free days per growing season is less on this soil than on 
adjacent upland soils because of cold air drainage. 

Because of the high water table, the generally low 
natural fertility, and the flooding, this soil is generally 
unsuited to growing many of the pasture grasses and 
legumes. Unless the soil is adequately drained, reed 
canarygrass is the only suitable species. The low 
strength restricts grazing and the use of machinery. 

This soil is suited to trees used for wood products. 
Because the soil is wet and has a high water table 
during the planting season, reforestation is restricted to 
natural regeneration. Harvesting with heavy equipment is 
limited to periods when the ground is frozen. Clear-cut or 
area-selection harvest methods help to avoid serious 
windthrow of the remaining trees. Suitable herbicides or 
mechanical removal controls the brush that competes 
with natural regeneration. 

Because of the high water table, the flooding, and the 
low strength, this soil is generally unsuitable as a site for 
septic tank absorption fields and for dwellings and small 
commercial buildings. It lacks the strength needed to 
support vehicular traffic, but replacing the organic layer 
with suitable base material can overcome this limitation. 
Roads should be constructed so that they do not restrict 
the natural drainage. Restricting the drainage could in- 
crease the wetness and destroy the productivity of the 
soil as woodland. 

Capability subclass IVw, drained, and Viw, undrained; 
woodland suitability subclass 3w. 


Us—Udorthents, sandy. This map unit consists of 
steep and very steep, somewhat excessively drained 
soils on escarpments adjacent to lakes, streams, and 
stream terraces. Individual areas are long and narrow 
and generally are 5 to 25 acres in size. Slope ranges 
from 20 to 45 percent. 

The color and thickness of individual layers vary 
widely. As a result, these soils cannot be classified at 
the series level. The surface layer is typically sand, 
loamy sand, or sandy loam. The subsoil and underlying 
material are dominantly sand, loamy. sand, or gravelly 
sand. 

Included with these soils in mapping are a few areas 
of the well drained loamy Udorthents and a few areas 
where bedrock is within 60 inches of the surface. Also 
included are a few areas where the slope is less than 20 
percent. Included areas make up 2 to 10 percent of the 
unit. 

Permeability is rapid or very rapid. Available water ca- 
pacity is low or very low. 

Most areas are woodland. The potential is poor for 
cultivated crops, pasture, woodland, and most engineer- 
ing uses. 

Because of the slope, a severe hazard of erosion, and 
droughtiness, these soils are generally unsuited to culti- 
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vated crops. They are poorly suited to pasture grasses 
and legumes. Bluegrass is commonly grown in areas 
where slopes hinder farm machinery and where renova- 
tion by chemicals is not feasible. Overgrazing results in 
surface compaction and excessive erosion. Proper stock- 
ing rates and pasture rotations keep the pasture and the 
soil in good condition. 

These soils are poorly suited to woodland. Trees grow 
slowly and tend to have poor form. Planting trees on the 
contour and carefully locating skid roads reduces the risk 
of erosion. Carefully planting vigorous nursery stock 
helps to overcome a poor survival rate during dry peri- 
ods. 

Because they are steep and very steep, these soils 
are generally unsuitable as sites for septic tank absorp- 
tion fields, dwellings and small commercial buildings, and 
local roads and streets. Extensive land shaping is 
needed if roads are built on these soils. 

Capability subclass Vile; woodland suitability subclass 
As. 


Uy—Udorthents, loamy. This map unit consists of 
steep and very steep, well drained soils on escarpments 
adjacent to lakes, streams, and stream terraces. Individ- 
ual areas are long and narrow and generally are 5 to 30 
acres in size. Slope ranges from 20 to 45 percent. 

The color, texture, and thickness of individual layers 
vary widely. As a result, these soils cannot be classified 
at the series level. The surface layer is typically sandy 
loam, loam, or silt. In most areas the soils are dominant- 
ly loamy to a depth of about 30 inches. 

Included with these soils in mapping are a few areas 
of the somewhat excessively drained sandy Udorthents 
and a. few areas where bedrock is within 60 inches of 
the surface. Also included are a few areas where the 
slope is less than 20 percent. Included areas make up 2 
to 10 percent of the unit. 

Permeability is dominantly moderate, moderately rapid, 
or moderately slow, but in places it is rapid or very rapid 
in the underlying material. Available water capacity is 
dominantly moderate or high. 

Nearly all areas are woodland. The potential is fair for 
woodland and poor for cultivated crops, pasture, and 
most engineering uses. 

Because of the slope and a very severe erosion 
hazard, these soils are generally unsuited to cultivated 
crops. They are poorly suited to growing pasture grasses 
and legumes. Bluegrass is commonly grown in areas 
where slopes hinder farm machinery and where renova- 
tion by chemicals is not feasible. Overgrazing results in 
surface compaction, poor tilth, and excessive erosion. 
Proper stocking rates and pasture rotations keep the 
pasture and the soil in good condition. 

These soils are suited to trees used for wood prod- 
ucts. The soil related problems of forest management 
are the slope and the encroachment of brush following 
harvest. Planting trees on the contour and carefully lo- 
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cating skid roads during harvest minimize erosion. Care 
in planting and selection of vigorous planting stock im- 
prove seedling survival on slopes facing south or west. 
Suitable herbicides effectively control the orush compet- 
ing with natural regeneration following harvest. The 
brush can be removed mechanically if it is a problem. 
Skidding can expose sufficient mineral soil to allow ade- 
quate regeneration. 

Because they are steep and very steep, these soils 
are generally unsuitable as sites for septic tank absorp- 
tion fields, dwellings and small commercial buildings, and 
local roads and streets. Extensive land shaping is 
needed if roads are built on these soils. 

Capability subclass Vile; woodland suitability subclass 
3r. 


Wv—Warman Variant sandy loam. This nearly level, 
poorly drained and very poorly drained soil is in depres- 
sional areas on outwash plains and on low stream ter- 
races. In some areas it is subject to occasional flooding. 
Individual areas are irregularly shaped or long and 
narrow and generally are 3 to 15 acres in size. 

Typically, the surface layer is very dark gray sandy 
loam about 9 inches thick. It is mottled in the lower part. 
The subsoil is about 19 inches thick. It is gray, mottled 
sandy loam over strong brown, mottled gravelly loamy 
sand. The underlying material to a depth of about 60 
inches is brown, stratified coarse sand and gravel. In 
places the surface layer is loam or silt loam. In some 
areas the upper part of the subsoil is silt loam. In a few 
areas the underlying material contains little or no gravel. 

Included with this soil in mapping are a few areas of 
the somewhat poorly drained Cromwell Variant and 
Poskin soils on convex slopes and small areas of the 
very poorly drained, organic Markey soils in shallow de- 
pressions. Also included are a few areas where, as a 
result of loamy or silty strata in the underlying material, 
the downward movement of water is impeded and availa- 
ble water capacity is higher. Included areas make up 10 
to 15 percent of the unit. 

Permeability is moderately rapid in the upper loamy 
material and very rapid in the underlying material. Availa- 
ble water capacity is moderate. Organic-matter content is 
high. This soil is saturated within a foot of the surface 
during wet periods unless it is drained. The roots of 
some plants are restricted by the high water table. Areas 
on outwash plains receive runoff from adjacent slopes 
and are likely to be ponded for brief periods after heavy 
rains. 

Many areas remain wooded. Some are farmed or pas- 
tured. The potential is poor for cultivated crops, pasture, 
woodland, and most engineering uses. 

Because it has a high water table, this soil is poorly 
suited to growing corn and small grain and to grasses 
and legumes for forage. Surface or open ditches and 
measures that protect the soil against flooding or pond- 
ing are needed if cultivated crops are grown. This exces- 
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sively wet soil warms up slowly in spring. The number of 
frost-free days per growing season is less on this soil 
than on adjacent soils because of cold air drainage. 

This soil is poorly suited to growing many of the pas- 
ture grasses and legumes because of the high water 
table. Unless the soil is adequately drained, bluegrass is 
commonly grown. Grazing should be restricted to dry 
periods. Even under good management, yields are gen- 
erally low. 

This soil is poorly suited to woodland. Trees grow 
slowly and tend to have poor form. Because the soil is 
wet, they generally should be planted on prepared ridges 
if natural regeneration is unreliable. Selection of large, 
vigorous nursery stock helps to avoid a high mortality 
rate. Harvest is frequently limited to periods when the 
ground is frozen. Clear-cut or group-selection harvest 
methods reduce the danger of windthrow to the remain- 
ing trees. Suitable herbicides or mechanical removal 
controls the competing plants that interfere with natural 
regeneration. 

Because of the high water table and the flooding, this 
soil is generally unsuited to septic tank absorption fields. 
Sites for dwellings or small commercial buildings should 
be artificially drained and protected against flooding or 
ponding. Sites for local roads and streets should be 
drained. Providing suitable subbase material helps to 
prevent the road damage caused by frost action. 

Capability subclass |Vw; woodland suitability subclass 
5w. 


Use and management of the soils 


The soil survey is a detailed inventory and evaluation 
of the most basic resource of the survey area—the soil. 
It is useful in adjusting land use, including urbanization, 
to the limitations and potentials of natural resources and 
the environment. Also, it can help avoid soil-related fail- 
ures in uses of the land. 

While a soil survey is in progress, soil scientists, con- 
servationists, engineers, and others keep extensive 
notes about the nature of the soils and about unique 
aspects of behavior of the soils. These notes include 
data on erosion, drought damage to specific crops, yield 
estimates, flooding, the functioning of septic tank dispos- 
al systems, and other factors affecting the productivity, 
potential, and limitations of the soils under various uses 
and management. In this way, field experience and 
measured data on soil properties and performance are 
used as a basis for predicting soil behavior. 

Information in this section is useful in planning use and 
management of soils for crops and pasture, as wood- 
land, as sites for buildings, highways and other transpor- 
tation systems, sanitary facilities, and parks and other 
recreation facilities, and for wildlife habitat. From the 
data presented, the potential of each soil for specified 
land uses can be determined, soil limitations to these 


71 


land uses can be identified, and costly failures in houses 
and other structures, caused by unfavorable soil proper- 
ties, can be avoided. A site where soil properties are 
favorable can be selected, or practices that will over- 
come the soil limitations can be planned. 

Planners and others using the soil survey can evaluate 
the impact of specific land uses on the overall productiv- 
ity of the survey area or other broad planning area and 
on the environment. Productivity and the environment 
are closely related to the nature of the soil. Plans should 
maintain or create a land-use pattern in harmony with 
the natural soil. 

Contractors can find information that is useful in locat- 
ing sources of sand and gravel, roadfill, and topsoil. 
Other information indicates the presence of bedrock, 
wetness, or very firm soil horizons that cause difficulty in 
excavation. 

Health officials, highway officials, engineers, and many 
other specialists also can find useful information in this 
soil survey. The safe disposal of wastes, for example, is 
closely related to properties of the soil. Pavements, 
sidewalks, campsites, playgrounds, lawns, and trees and 
shrubs are influenced by the nature of the soil. 


Crops and pasture 


The major management concerns in the use of the 
soils for crops and pasture are described in this section. 
In addition, the crops or pasture plants best suited to the 
soil, including some not commonly grown in the survey 
area, are discussed; the system of land capability classi- 
fication used by the Soil Conservation Service is ex- 
plained; and the estimated yields of the main crops and 
hay and pasture plants are presented for each soil. 

This section provides information about the overall ag- 
ricultural potential of the survey area and about the man- 
agement practices that are needéd. The information is 
useful to equipment dealers, land improvement contrac- 
tors, fertilizer companies, processing companies, plan- 
ners, conservationists, and others. For each kind of soil, 
information about management is presented in the sec- 
tion “Soil maps for detailed planning.’’ Planners of man- 
agement systems for individual fields or farms should 
also consider the detailed information given in the de- 
scription of each soil. 

‘About 220,000 acres in Polk County was used for 
crops and pasture in 1974, according to the 1974 
Census of Agriculture for Wisconsin. Of this total, about 
38,000 acres was used for permanent pasture; 69,000 
acres for row crops, mainly corn; 25,000 acres for small 
grain, mainly oats; and 86,000 acres for rotation hay and 
pasture. The rest was idle cropland. 

The potential of the soils in Polk County for increased 
production of food is good. About 120,000 acres of po- 
tentially good cropland is woodland and about 35,000 
acres pasture. In addition to the reserve productive ca- 
pacity represented by this land, food production could 
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also be increased considerably by extending the latest 
crop production technology to all cropland in the county. 

Soil erosion is the major soil problem on about 70 
percent of the cropland and pasture in the county. If the 
slope is more than 2 percent, erosion is a hazard. Amery 
and Antigo soils, for example, have slopes of more than 
2 percent. 

Loss of the surface layer through erosion is damaging 
for two reasons. First, productivity is reduced as the 
surface layer is lost and part of the subsoil is incorporat- 
ed into the plow layer. Loss of the surface layer is 
especially damaging on soils with a clayey subsoil, such 
as Campia Variant soils, and on soils with a layer in or 
below the subsoil that limits the depth of the root zone. 
Erosion also reduces productivity on soils that tend to be 
droughty, such as Burkhardt, Chetek, and Cromwell soils. 
Second, erosion on farmland results in sediment entering 
streams. Control of erosion minimizes the pollution of 
streams by sediment and improves the quality of water 
for municipal use, for recreation, and for fish and wildlife. 

Erosion-control practices provide protective surface 
cover, reduce the runoff rate, and increase the infiltration 
rate. Most slopes in Poik County are so short and irregu- 
lar that contour tillage or terracing is not practical. In 
these areas a cropping system that provides substantial 
plant cover is needed to control erosion unless tillage is 
kept to a minimum. 

A cropping system that keeps a plant cover on the soil 
for extended periods can hold soil erosion losses to an 
amount that does not reduce the productive capacity of 
the soils. Including grasses and legumes in the cropping 
system not only provides nitrogen for other crops in the 
rotation but also improves tilth and reduces the risk of 
erosion. 

Keeping tillage to a minimum and leaving crop residue 
on the surface increase the infiltration rate and reduce 
the hazards of runoff and erosion. These practices are 
suitable on most soils in the survey area but are less 
successful on eroded soils. 

Terraces and diversions reduce the length of slopes 
and the risks of runoff and erosion. Like contour farming 
and contour stripcropping, they are practical only on 
soils with:smooth, uniform slopes. 

Soil blowing is a hazard on the sandy Menahga and 
Omega soils and on Cathro, Markey, Rifle, and Seelye- 
ville mucks. It can damage these soils in a few hours if 
winds are strong and the soil is dry and bare of vegeta- 
tion or surface mulch. Plant cover, surface mulch, and 
field windbreaks help to control soil blowing. 

Information about the erosion-control practices suit- 
able for each kind of soil is contained in the Technical 
Guide, which is available at local offices of the Soil 
Conservation Service. 

Soil drainage is a major management need on about 9 
percent of the acreage used for crops and pasture in the 
survey area. Some soils are naturally wet or subject to 
frost. The crops common in the area generally cannot be 
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grown on these soils. These are the poorly drained and 
very poorly drained soils, such as Adolph, Auburndale, 
Barronett, Barronett Variant, Bluffton, Newson, and 
Warman Variant soils. Other wet soils that are seldom 
cropped are Cathro, Markey, Rifle, and Seelyeville soils, 
which formed in organic materials. 

Unless artificially drained, somewhat poorly drained 
soils are so wet that crops are damaged during most 
years. Examples are Alstad, Comstock, Comstock Vari- 
ant, Cromwell Variant, Dakota Variant, Lino, Magnor, 
Mora, Plover, and Poskin soils. 

The design of both surface and subsurface drainage 
systems varies with the kind of soil and the site condi- 
tions. A combination of surface drainage and subsurface 
drainage is needed in most areas of the poorly drained 
and very poorly drained soils that are intensively row 
cropped. Diversions are needed in some areas to divert 
runoff from adjacent slopes. Adequate outlets are not 
available in many areas of Adolph and Bluffton soils. 

If organic soils are drained and cropped, special man- 
agement is needed. These soils oxidize and subside 
when water is removed and air fills the pore space. 
Special drainage systems are needed to control the 
depth and the period of drainage. Keeping the water 
table at the level required by crops during the growing 
season and raising it to the surface during other parts of 
the year minimize the oxidation and subsidence of organ- 
ic soils. 

In most areas of poorly drained and very poorly 
drained soils, crops are subject to frost damage because 
these soils are low on the landscape. The number of 
frost-free days per growing season is lower on these 
soils than on adjacent upland soils because of cold air 
drainage. 

Information about the drainage system suitable for 
each kind of soil is contained in the Technical Guide, 
which is available in local offices of the Soil Conserva- 
tion Service. 

Soil fertility varies in the soils of Polk County, depend- 
ing in part on the past cropping history. Nearly all of the 
soils are naturally acid. Unless the soils have been 
limed, applications of ground limestone are needed to 
raise the pH level sufficiently for alfalfa and other crops 
that grow best on nearly neutral soils. In general, less 
lime is needed on coarse and moderately coarse tex- 
tured soils than on medium textured soils. Available 
potash levels are naturally low in many soils in the 
survey area. On all soils additions of lime and fertilizer 
should be based on the results of soil tests, on the 
needs of the crop, and on the expected level of yields. 
The Cooperative Extension Service can help in determin- 
ing the kinds and amounts of fertilizer and lime needed. 

Soil tiith is an important factor in the germination of 
seeds, the emergence of seedlings, and the infiltration of 
water into the soil. Soils with good tilth are granular and 
porous. Tilling or grazing when the soil is too wet can 
result in poor tilth, especially on soils with a loam or silt 
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loam surface layer. Intense rainfall on bare soils can 
cause surface crusting, which reduces the infiltration rate 
and increases the risks of runoff and erosion. Maintain- 
ing good tilth is more difficult on eroded soils, which 
have a lower content of organic matter. Returning crop 
residue to the soil and regularly adding manure or other 
organic material improve soil structure and tilth. 

Field crops suited to the soils and climate of the 
survey area include many that are not commonly grown. 
Corn is the most common row crop. Soybeans, sugar 
beets, and potatoes could be grown. Oats is the most 
common close-grown crop. Wheat, rye, barley, and buck- 
wheat could be grown, and grass seed could be pro- 
duced from bromegrass, fescue, and bluegrass. 

Special crops grown commercially in the survey area 
are dominantly sweet corn, peas, and snap beans. Cran- 
berries are grown on a small acreage. Many soils that 
have good natural drainage and warm up early in spring 
are suited to a wide variety of vegetables and small 
fruits. Also, the organic soils, such as Cathro, Markey, 
Rifle, and Seelyeville soils, could be planted to the vege- 
table crops that can withstand cool temperatures and a 
short growing season. 


Yields per acre 


The average yields per acre that can be expected of 
the principal crops under a high level of management 
are shown in table 4. In any given year, yields may be 
higher or lower than those indicated in the table because 
of variations in rainfall and other climatic factors. Ab- 
sence of an estimated yield indicates that the crop is not 
suited to or not commonly grown on the soil. 

The estimated yields were based mainly on the experi- 
ence and records of farmers, conservationists, and ex- 
tension agents. Results of field trials and demonstrations 
and available yield data from nearby counties were also 
considered. 

The yields were estimated assuming that the latest soil 
and crop management practices were used. Hay and 
pasture yields were estimated for the most productive 
varieties of grasses and legumes suited to the climate 
and the soil. A few farmers may be obtaining average 
yields higher than those shown in table 4. 

The management needed to achieve the indicated 
yields of the various crops depends on the kind of soil 
and the crop. Such management provides drainage, ero- 
sion control, and protection from flooding; the proper 
planting and seeding rates; suitable high-yielding crop 
varieties; appropriate tillage practices, including time of 
tillage and seedbed preparation and tilling when soil 
moisture is favorable; control of weeds, plant diseases, 
and harmful insects; favorable soil reaction and optimum 
levels of nitrogen, phosphorus, potassium, and trace ele- 
ments for each crop; effective use of crop residues, 
barnyard manure, and green-manure crops; harvesting 
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crops with the smallest possible loss; and timeliness of 
all fieldwork. 

The estimated yields reflect the productive capacity of 
the soils for each of the principal crops. Yields are likely 
to increase as new production technology is developed. 
The productivity of a given soil compared with that of 
other soils, however, is not likely to change. 

Crops other than those shown in table 4 are grown in 
the survey area, but estimated yields are not included 
because the acreage of these crops is small. The local 
offices of the Soil Conservation Service and the Cooper- 
ative Extension Service can provide information about 
the management concerns and productivity of the soils 
for these crops. 


Capability classes and subclasses 


Capability classes and subclasses show, in a general 
way, the suitability of soils for most kinds of field crops 
(7). The soils are classed according to their limitations 
when they are used for field crops, the risk of damage 
when they are used, and the way they respond to treat- 
ment. The grouping does not take into account major 
and generally expensive landforming that would change 
slope, depth, or other characteristics of the soils; does 
not take into consideration possible but unlikely major 
reclamation projects; and does not apply to rice, cran- 
berries, horticultural crops, or other crops that require 
special management. Capability classification is not a 
substitute for interpretations designed to show suitability 
and limitations of groups of soils for forest trees or for 
engineering purposes. 

In the capability system, all kinds of soil are grouped 
at three levels: capability class, subclass, and unit. The 
class and subclass are defined in the following para- 
graphs. A survey area may not have soils of all classes. 

Capability classes, the broadest groups, are designat- 
ed by Roman numerals | through Vill. The numerals 
indicate progressively greater limitations and narrower 
choices for practical use. The classes are defined as 
follows: 

Class | soils have few limitations that restrict their use. 

Class II soils have moderate limitations that reduce the 
choice of plants or that require moderate conservation 
practices. 

Class Ill soils have severe limitations that reduce the 
choice of plants, or that require special conservation 
practices, or both. 

Class IV soils have very severe limitations that reduce 
the choice of plants, or that require very careful manage- 
ment, or both. 

Class V soils are not likely to erode but have other 
limitations, impractical to remove, that limit their use. 

Class VI soils have severe limitations that make them 
generally unsuitable for cultivation. 

Class VII soils have very severe limitations that make 
them unsuitable for cultivation. 
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Class VIlil soils and landforms have limitations that 
nearly preclude their use for commercial crop production. 

Capability subclasses are soil groups within one class; 
they are designated by adding a small letter, e, w, s, or 
c, to the class numeral, for example, lle. The letter e 
shows that the main limitation is risk of erosion unless 
close-growing plant cover is maintained; w shows that 
water in or on the soil interferes with plant growth or 
cultivation (in some soils the wetness can be partly cor- 
rected by artificial drainage); s shows that the soil is 
limited mainly because it is shallow, droughty, or stony; 
and c, used in only some parts of the United States, 
shows that the chief limitation is climate that is too cold 
or too dry. 

In class | there are no subclasses because the soils of 
this class have few limitations. Class V contains only the 
subclasses indicated by w, s, or ¢ because the soils in 
class V are subject to little or no erosion, though they 
have other limitations that restrict their use to pasture, 
woodland, wildlife habitat, or recreation. 

The acreage of soils in each capability class and sub- 
class is indicated in table 5. All soils in the survey area 
except those named at a level higher than the series are 
included. Some of the soils that are well suited to crops 
and pasture may be in low-intensity use, for example, 
soils in capability classes | and Il. Data in this table can 
be used to determine the farming potential of such soils. 

The capability subclass is identified in the description 
of each soil mapping unit in the section “Soil maps for 
detailed planning.” 


Woodland management and productivity 


George W. Alley, forester, Soil Conservation Service, helped prepare 
this section. 


Before settlement, nearly all of Polk County was for- 
ested. The extreme northwest corner was a pine barren 
or savannah of jack pine and grasses, the western part 
was northern hardwood forest, and the rest was a coni- 
fer-hardwood mixture (4). 

At present, 37 percent, or 220,000 acres, of the land 
area of Polk County is forested. Most of this forest land 
occurs as small, privately owned tracts. About 31 per- 
cent is aspen-birch, 29 percent oak-hickory, 18 percent 
conifers, 15 percent maple-beech-birch, 5 percent elm- 
ash-cottonwood, and 2 percent nonstocked (70). 

Wood products, especially pulpwood and saw logs, are 
important to the economy of Polk County. As a result of 
the maturity of maple and oak stands, an increase in the 
harvest of saw logs and veneer logs is likely. 

Table 6 contains information useful to woodland 
owners or forest managers planning use of soils for 
wood crops. Map unit symbols for soils suitable for wood 
crops are listed, and the ordination (woodland suitability) 
symbol for each soil is given. All soils bearing the same 
ordination symbol require the same general kinds of 
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woodland management and have about the same poten- 
tial productivity. 

The first part of the ordination symbol, a number, indi- 
cates the potential productivity of the soils for important 
trees. The number 1 indicates very high productivity; 2, 
high; 3, moderately high; 4, moderate; and 5, low. The 
second part of the symbol, a letter, indicates the major 
kind of soil limitation. The letter x indicates stoniness or 
rockiness; w, excessive water in or on the soil; ¢, toxic 
substances in the soil; a, restricted root depth; c, clay in 
the upper part of the soil; s, sandy texture; f, high con- 
tent of coarse fragments in the soil profile; and r, steep 
slopes. The letter o indicates insignificant limitations or 
restrictions. If a soil has more than one limitation, priority 
in placing the soil into a limitation class is in the follow- 
ing order: x, w, t, d, ¢, s, f, and r. 

In table 6 the soils are also rated for a number of 
factors to be considered in management. Slight, moder- 
ate, and severe are used to indicate the degree of major 
soil limitations. 

Ratings of equipment limitation reflect the characteris- 
tics and conditions of the soil that restrict use of the 
equipment generally needed in woodland management 
or harvesting. A rating of s/ight indicates that use of 
equipment is not limited to a particular kind of equipment 
or time of year; moderate indicates a short seasonal 
limitation or a need for some modification in manage- 
ment or equipment; severe indicates a seasonal limita- 
tion, a need for special equipment or management, or a 
hazard in the use of equipment. 

Seedling mortality ratings indicate the degree that the 
soil affects expected mortality of planted tree seedlings. 
Plant competition is not considered in the ratings. Seed- 
lings from good planting stock that are properly planted 
during a period of sufficient rainfall are rated. A rating of 
slight indicates that the expected mortality of the planted 
seedlings is less than 25 percent; moderate, 25 to 50 
percent; and severe, more than 50 percent. 

Considered in the ratings of windthrow hazard are 
characteristics of the soil that affect the development of 
tree roots and the ability of the soil to hold trees firmly. A 
rating of s/ight indicates that trees in wooded areas are 
not expected to be blown down by commonly occurring 
winds; moderate, that some trees are blown down during 
periods of excessive soil wetness and strong winds; and 
severe, that many trees are blown down during periods 
of excessive soil wetness and moderate or strong winds. 

Ratings of plant competition indicate the degree to 
which undesirable plants are expected to invade or grow 
if openings are made in the tree canopy. The invading 
plants compete with native plants or planted seedlings 
by impeding or preventing their growth. A rating of s/ight 
indicates little or no competition from other plants; mod- 
erate indicates that plant competition is expected to 
hinder the development of a fully stocked stand of desir- 
able trees; severe means that plant competition is ex- 
pected to prevent the establishment of a desirable stand 
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unless the site is intensively prepared, weeded, or other- 
wise managed for the control of undesirable plants. 

The potential productivity of merchantable or important 
trees on a soil is expressed as a site index. This index is 
the average height, in feet, that dominant and codomin- 
ant trees of a given species attain in a specified number 
of years. The site index applies to fully stocked, even- 
aged, unmanaged stands. Important trees are those that 
woodland managers generally favor in intermediate or 
improvement cuttings. They are selected on the basis of 
growth rate, quality, value, and marketability. 

Trees to plant are those that are suitable for commer- 
cial wood production and that are suited to the soils. 

Additional information about woodland management 
and productivity can be obtained from the Wisconsin 
Department of Natural Resources and from local offices 
of the Soil Conservation Service and the Cooperative 
Extension Service. 


Windbreaks and environmental plantings 


Windbreaks are established to protect livestock, build- 
ings, and yards from wind and snow. Windbreaks also 
help protect fruit trees and gardens, and they furnish 
habitat for wildlife. Several rows of low- and high-growing 
broad-leaved and coniferous species provide the most 
protection. 

Field windbreaks are narrow plantings made at right 
angles to the prevailing wind and at specific intervals 
across the field, the interval depending on erodibility of 
the soil. They protect cropland and crops from wind, hold 
snow on the fields, and provide food and cover for wild- 
life. 

Environmental plantings help to beautify and screen 
houses and other buildings and to abate noise. The 
plants, mostly evergreen shrubs and trees, are closely 
spaced. A healthy planting stock of suitable species 
planted properly on a well prepared site and maintained 
in good condition can insure a high degree of plant 
survival. 

Table 7 shows the height that locally grown trees and 
shrubs are expected to reach on various kinds of soil in 
20 years. The estimates in table 7 based on measure- 
ments and observation of established plantings that have 
been given adequate care, can be used as a guide in 
planning windbreaks and screens. Additional information 
about planning windbreaks and screens and the planting 
and care of trees can be obtained from local offices of 
the Soil Conservation Service or the Cooperative Exten- 
sion Service, from nurserymen, or from the Wisconsin 
Department of Natural Resources. 
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Engineering 


Peg S. Whiteside, soil mechanics engineer, Soil Conservation Serv- 
ice, helped prepare this section. 


This section provides information about the use of 
soils for building sites, sanitary facilities, construction ma- 
terial, and water management. Among those who can 
benefit from this information are engineers, landowners, 
community planners, town and city managers, land de- 
velopers, builders, contractors, and farmers. 

The ratings in the engineering tables are based on test 
data and estimated data in the ‘Soil properties” section. 
The ratings were determined jointly by soil scientists and 
engineers of the Soil Conservation Service using known 
relationships between the soil properties and the behav- 
ior of soils in various engineering uses. 

Among the soil properties and site conditions identified 
by a soil survey and used in determining the ratings in 
this section were grain-size distribution, liquid limit, plas- 
ticity index, soil reaction, depth to bedrock, hardness of 
bedrock that is within 5 feet of the surface, soil wetness, 
depth to a seasonal high water table, slope, likelihood of 
flooding, natural soil structure or aggregation, in-place 
soil density, and geologic origin of the soil material. 
Where pertinent, data about kinds of clay minerals, min- 
eralogy of the sand and silt fractions, and the kind of 
absorbed cations were also considered. 

On the basis of information assembled about soil prop- 
erties, ranges of values can be estimated for erodibility, 
permeability, corrosivity,, shrink-swell potential, available 
water capacity, shear strength, compressibility, slope sta- 
bility, and other factors of expected soil behavior in engi- 
neering uses. As appropriate, these values can be ap- 
plied to each major horizon of each soil or to the entire 
profile. 

These factors of soil behavior affect construction and 
maintenance of roads, airport runways, pipelines, founda- 
tions for small buildings, ponds and small dams, irrigation 
projects, drainage systems, sewage and refuse disposal 
systems, and other engineering works. The ranges of 
values can be used to (1) select potential residential, 
commercial, industrial, and recreational uses; (2) make 
preliminary estimates pertinent to construction in a par- 
ticular. area; (3) evaluate alternative routes for roads, 
streets, highways, pipelines, and underground cables; (4) 
evaluate alternative sites for location of sanitary landfills, 
onsite sewage disposal systems, and other waste dis- 
posal facilities; (5) plan detailed onsite investigations of 
soils and geology; (6) find sources of gravel, sand, clay, 
and topsoil; (7) plan farm drainage systems, irrigation 
systems, ponds, terraces, and other structures for soil 
and water conservation; (8) relate performance of struc- 
tures already built to the properties of the kinds of soil 
on which they are built so that performance of similar 
structures on the same or a similar soil in other locations 
can be predicted; and (9) predict the trafficability of soils 
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for cross-country movement of vehicles and construction 
equipment. 

Data presented in this section are useful for land-use 
planning and for choosing alternative practices or gener- 
al designs that will overcome unfavorable soil properties 
and minimize soil-related failures. Limitations to the use 
of these data, however, should be well understood. First, 
the data are generally not presented for soil material 
below a depth of 5 feet. Also, because of the scale of 
the detailed map in this soil survey, small areas of soils 
that differ from the dominant soil may be included in 
mapping. Thus, these data do not eliminate the need for 
onsite investigations, testing, and analysis by personnel 
having expertise in the specific use contemplated. 

_ The information is presented mainly in tables. Table 8 
shows, for each kind of sail, the degree and kind of 
limitations for building site development; table 9, for sani- 
tary facilities. Table 11 shows the kind of limitations for 
water management. Table 10 shows the suitability of 
each kind of soil as ‘a source of construction materials. 

The information in the tables, along with the soil map, 
the soil descriptions, and other data provided in this 
survey, can be used to make additional interpretations 
and to construct interpretive maps for specific uses of 
land. ; 

Some of the terms used in this soil survey have 
special meaning in soil science. Many of these terms are 
defined in the Glossary. 


Building site development 


The degree and kind of soil limitations that affect shal- 
low excavations, dwellings with and without basements, 
small commercial buildings, local roads and streets, and 
lawns and landscaping are indicated in table 8. A sight 
limitation indicates that soil properties generally are fa- 
vorable for the specified use; any limitation is minor and 
easily overcome. A moderate limitation indicates that soil 
properties and site features are unfavorable for the spec- 
ified use, but the limitations can be overcome or mini- 
mized by special planning and design. A severe limitation 
indicates that one or more soil properties or site features 
are so unfavorable or difficult to overcome that a major 
increase in construction effort, special design, or inten- 
sive maintenance is required. For some soils rated 
severe, such costly measures may not be feasible. 

Shaliow excavations are made for pipelines, sewer- 
lines, communications and power transmission lines, 
basements, open ditches, and cemeteries. Such digging 
or trenching is influenced by soil wetness caused by a 
seasonal high water table; the texture and consistence 
of soils; the tendency of soils to cave in or slough; and 
the presence of very firm, dense soil layers, bedrock, or 
large stones. In addition, excavations are affected by 
slope of the soil and the probability of flooding. Ratings 
do not apply to soil horizons below a depth of 5 feet 
unless otherwise noted. 
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In the soil series descriptions, the consistence of each 
soil horizon is given, and the presence of very firm or 
extremely firm horizons, usually difficult to excavate, is 
indicated. 

Dwellings and small commercial buildings reterred to 
in table 8 are built on undisturbed soil and have founda- 
tion loads of a dwelling no more than three stories high. 
Separate ratings are made for small commercial build- 
ings without basements and for dwellings with and with- 
out basements. For such structures, soils should be suffi- 
ciently stable that cracking or subsidence of the struc- 
ture from settling or shear failure of the foundation does 
not occur. These ratings were determined from esti- 
mates of the shear strength, compressibility, and shrink- 
swell potential of the soil. Soil texture, plasticity and in- 
place density, soil wetness, and depth to a seasonal 
high water table were also considered. Potential frost 
action is not considered, but proper design of footings 
and suitable subbase material are needed on most soils 
in the survey area. Soil wetness and depth to a seasonal 
high water table indicate potential difficulty in providing 
adequate drainage for basements, lawns, and gardens. 
Depth to bedrock, slope, and large stones in or on the 
soil are also important considerations in the choice of 
sites for these structures and were considered in deter- 
mining the ratings. Susceptibility to flooding is a serious 
hazard. 

Local roads and streets referred to in table 8 have an 
all-weather surface that can carry light to medium traffic 
all year. They consist of a subgrade of the underlying 
soil material; a base of gravel, crushed rock fragments, 
or soil material stabilized with lime or cement; and a 
flexible or rigid surface, commonly asphalt or concrete. 
The roads are graded with soil material at hand, and 
most cuts and fills are less than 6 feet deep. 

The load supporting capacity and the stability of the 
soil as well as the quantity and workability of fill material 
available are important in design and construction of 
roads and streets. The classifications of the soil and the 
soil texture, density, shrink-swell potential, and potential 
frost action are indicators of the traffic supporting capac- 
ity used in making the ratings. Soil wetness, flooding, 
slope, depth to hard rock or very compact layers, and 


content of large stones affect stability and ease of exca- 


vation. 

Lawns and landscaping require soils that are suitable 
for the establishment and maintenance of turf for lawns 
and ornamental trees and shrubs for landscaping. The 
best soils are firm after rains, are not dusty when dry, 
and absorb water readily and hold sufficient moisture for 
plant growth. The surface layer should be free of stones. 
If shaping is required, the soils should be thick enough 
over bedrock or hardpan to allow for necessary grading. 
In rating the soils, the availability of water for sprinkling is 
assumed. 
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Sanitary facilities 


Favorable soil properties and site features are needed 
for proper functioning of septic tank absorption fields, 
sewage lagoons, and sanitary landfills. The nature of the 
soil is important in selecting sites for these facilities and 
in identifying limiting soil properties and site features to 
be considered in design and installation. Also, those soil 
properties that affect ease of excavation or installation of 
these facilities will be of interest to contractors and local 
Officials. Table 9 shows the degree and kind of limita- 
tions of each soil for such uses and for use of the soil as 
daily cover for landfills. It is important to observe local 
ordinances and regulations. 

If the degree of soil limitation is expressed as sight, 
soils are generally favorable for the specified use and 
limitations are minor and easily overcome; if moderate, 
soil properties or site features are unfavorable for the 
specified use, but limitations can be overcome by special 
planning and design; and if severe, soil properties or site 
features are so unfavorable or difficult to overcome that 
major soil reclamation, special designs, or intensive 
maintenance is required. Soil suitability is rated by the 
terms good, fair, or poor, which, respectively, mean 
about the same as the terms sight, moderate, and 
severe. 

Septic tank absorption fields are subsurface systems 
of tile or perforated pipe that distribute effluent from a 
septic tank into the natural soil. Only the soil horizons 
between depths of 18 and 60 inches are evaluated for 
this use. The soil properties and site features considered 
are those that affect the absorption of the effluent and 
those that affect the construction of the system. 

Properties and features that affect absorption of the 
effluent are permeability, depth to seasonal high water 
table, depth to bedrock, and susceptibility to flooding. 
Stones, boulders, and shallowness to bedrock interfere 
with installation. Excessive slope can cause lateral seep- 
age and surfacing of the effluent. Also, soil erosion and 
soil slippage are hazards if absorption fields are installed 
on sloping soils. 

In some soils, loose sand and gravel or fractured bed- 
rock is less than 4 feet below the tile lines. In these soils 
the absorption field does not adequately filter the efflu- 
ent, and ground water in the area may be contaminated. 

On many of the soils that have moderate or severe 
limitations for use as septic tank absorption fields, a 
system to lower the seasonal water table can be in- 
stalled or the size of the absorption field can be in- 
creased so that performance is satisfactory. In some 
areas filtering mounds can be built over wet or impervi- 
ous soil or soil underlain by bedrock, but the use of 
these special systems is controlled by local or State 
ordinances. 

Sewage lagoons are shallow ponds constructed to 
hold sewage while aerobic bacteria decompose the solid 
and liquid wastes. Lagoons have a nearly level floor and 
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cut slopes or embankments of compacted soil material. 
Aerobic lagoons generally are designed to hold sewage 
within a depth of 2 to 5 feet. Nearly impervious soil 
material for the lagoon floor and sides is required to 
minimize seepage and contamination of ground water. 
Soils that are very high in content of organic matter and 
those that have cobbles, stones, or boulders are not 
suitable. Unless the soil has very slow permeability, con- 
tamination of ground water is a hazard where the sea- 
sonal high water table is above the level of the lagoon 
floor. In soils where the water table is seasonally high, 
seepage of ground water into the lagoon can seriously 
reduce the lagoon’s capacity for liquid waste. Slope, 
depth to bedrock, and susceptibility to flooding also 
affect the suitability of sites for sewage lagoons or the 
cost of construction. Shear strength and permeability of 
compacted soil material affect the performance of em- 
bankments. 

Sanitary landfill is a method of disposing of solid waste 
by placing refuse in successive layers either in excavat- 
ed trenches or on the surface of the soil. The waste is 
spread, compacted, and covered daily with a thin layer 
of soil material. Landfill areas are subject to heavy ve- 
hicular traffic. Risk of polluting ground water and traffica- 
bility affect the suitability of a soil for this use. The best 
soils have a loamy or silty texture, have moderate to 
slow permeability, are deep to a seasonal water table, 
and are not subject to flooding. Clayey soils are likely to 
be sticky and difficult to spread. Sandy or gravelly soils 
generally have rapid permeability, which might allow nox- 
ious liquids to contaminate ground water. Soil wetness 
can be a limitation, because operating heavy equipment 
on a wet soil is difficult. Seepage into the refuse in- 
creases the risk of pollution of ground water. 

Ease of excavation affects the suitability of a soil for 
the trench type of landfill. A suitable soil is deep to 
bedrock and free of large stones and boulders. If the 
seasonal water table is high, water will seep into trench- 
es. 
Unless otherwise stated, the limitations in table 9 
apply only to the soil material within a depth of about 5 
feet. If the trench is deeper, a limitation of slight or 
moderate may not be valid. Site investigation is needed 
before a site is selected. 

Daily cover for landfill should be soil that is easy to 
excavate and spread over the compacted fill in wet and 
dry periods. Soils that are loamy or silty and free of 
stones or boulders are better than other soils. Clayey 
soils may be sticky and difficult to spread; sandy soils 
may be subject to soil blowing. 

The soils selected for final cover of landfills should be 
suitable for growing plants. Of all the horizons, the A 
horizon in most soils has the best workability, more or- 
ganic matter, and the best potential for growing plants. 
Thus, for either the area- or trench-type landfill, stockpil- 
ing material from the A horizon for use as the surface 
layer of the final cover is desirable. 
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Where it is necessary to bring in soil material for daily 
or final cover, thickness of suitable soil material available 
and depth to a seasonal high water table in soils sur- 
rounding the sites should be evaluated. Other factors to 
be evaluated are those that affect reclamation of the 
borrow areas. These factors include slope, erodibility, 
and potential for plant growth. 


Construction materials 


The suitability of each soil as a source of roadfill, 
sand, gravel, and topsoil is indicated in table 10 by 
ratings of good, fair, or poor. The texture, thickness, and 
organic-matter content of each soil horizon are important 
factors in rating soils for use as construction materials. 
Each soil is evaluated to the depth observed, generally 
about 5 feet. 

Roadfill is soil material used in embankments for 
roads. Soils are evaluated as a source of roadfill for low 
embankments, which generally are less than 6 feet high 
and less exacting in design than high embankments. The 
ratings reflect the ease of excavating and working the 
material and the expected performance of the material 
where it has been compacted and adequately drained. 
The performance of soil after it is stabilized with lime or 
cement is not considered in the ratings, but information 
about some of the soil properties that influence such 
performance is given in the descriptions of the soil 
series. 

The ratings apply to the soil material between the A 
horizon and a depth of 5 feet. It is assumed that soil 
horizons will be mixed during excavation and spreading. 
Many soils have horizons of contrasting suitability within 
their profile. The estimated engineering properties in 
table 14 provide specific information about the nature of 
each horizon. This information can help determine the 
suitability of each horizon for roadifill. 

Soils rated good are coarse grained. They have low 
shrink-swell potential and few cobbles and stones. They 
are at least moderately well drained and have slopes of 
15 percent or less. Soils rated fair have a plasticity index 
of less than 15 and have other limiting features, such as 
moderate shrink-swell potential, moderately steep 
slopes, wetness, or many stones. If the thickness of 
suitable material is less than 3 feet, the entire soil is 
rated poor. 

Sand and grave/ are used in great quantities in many 
kinds of construction. The ratings in table 10 provide 
guidance as to where to look for probable sources and 
are based on the probability that soils in a given area 
contain sizable quantities of sand or gravel. A soil rated 
good or fair has a layer of suitable material at least 3 
feet thick, the top of which is within a depth of 5 feet. 
Coarse fragments of soft bedrock material, such as 
shale and siltstone, are not considered to be sand and 
gravel. Fine-grained soils are not suitable sources of 
sand and gravel. 
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The ratings do not take into account depth to the 
water table or other factors that affect excavation of the 
material. Descriptions of grain size, kinds of minerals, 
reaction, and stratification are given in the soil series 
descriptions and in table 14. 

Topsoil is used in areas where vegetation is to. be 
established and maintained. Suitability is affected mainly 
by the ease of working and spreading the soil material in 
preparing a seedbed and by the ability of the soil materi- 
al to support plantlife. Also considered is the damage 
that can result at the area from which the topsoil is 
taken. 

The ease of excavation is influenced by the thickness 
of suitable material, wetness, slope, and amount of 
stones. The ability of the soil to support plantlife is deter- 
mined by texture, structure, and the amount of soluble 
salts or toxic substances. Organic matter in the A1 or Ap 
horizon greatly increases the absorption and retention of 
moisture and nutrients. Therefore, the soil material from 
these horizons should be carefully preserved for later 
use. 

Soils rated good have at Jeast 16 inches of friable 
loamy material at their surface. They are free of stones 
and cobbles, are low in content of gravel, and have 
gentle slopes. They are low in soluble salts that can limit 
or prevent plant growth. They are naturally fertile or 
respond well to fertilizer. They are not so wet that exca- 
vation is difficult during most of the year. 

Soils rated fair are loose sandy soils or firm loamy or 
clayey soils in which the suitable material is only 8 to 16 
inches thick or soils that have appreciable amounts of 
gravel, stones, or soluble salt. 

Soils rated poor are very sandy soils and very firm 
clayey soils; soils with suitable layers less than 8 inches 
thick; soils having large amounts of gravel, stones, or 
soluble salt; steep soils; and poorly drained soils. 

Although a rating of good is not based entirely on high 
content of organic matter, a surface horizon is generally 
preferred for topsoil because of its organic-matter con- 
tent. This horizon is designated: as A1 or Ap in the soil 
series descriptions. The absorption and retention of 
moisture and nutrients for plant growth are greatly in- 
creased by organic matter. 


Water management 


Many soil properties and site features that affect water 
management practices have been identified in this soil 
survey. In table 11 the soil and site features that affect 
use are indicated for each kind of soil. This information 
is significant in planning, installing, and maintaining 
water-control structures. 

Pond reservoir areas hold water behind a dam or em- 
bankment. Soils best suited to this use have a low seep- 
age potential, which is determined by permeability and 
the depth to fractured or permeable bedrock or other 
permeable material. 
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Embankments, dikes, and levees require soil material 
that is resistant to seepage, erosion, and piping and has 
favorable stability, shrink-swell potential, shear strength, 
and compaction characteristics. Large stones and organ- 
ic matter in a soil downgrade the suitability of a soil for 
use in embankments, dikes, and levees. 

Aquifer-fed excavated ponds are bodies of water made 
by excavating a pit or dugout into a ground-water aquifer. 
Excluded are ponds that are fed by surface runoff and 
embankment ponds that impound water 3 feet or more 
above the original surface. Ratings in table 11 are for 
ponds that are properly designed, located, and con- 
structed. Soil properties and site features that affect 
aquifer-fed ponds are depth to a permanent water table, 
permeability of the aquifer, quality of the water, and ease 
of excavation. 

Drainage of soil is affected by such soil properties as 
permeability; texture; depth to bedrock, hardpan, or other 
layers that affect the rate of water movement; depth to 
the water table; slope; stability of ditchbanks; susceptibil- 
ity to flooding; alkalinity; and availability of outlets for 
drainage. 

Terraces and diversions are embankments or a combi- 
nation of channels and ridges constructed across a 
slope to intercept runoff. They allow water to soak into 
the soil or flow slowly to an outlet. Features that affect 
suitability of a soil for terraces are uniformity and steep- 
ness of slope; depth to bedrock, hardpan, or other unfa- 
vorable material; large stones; permeability; ease of es- 
tablishing vegetation; and resistance to water erosion, 
soil blowing, soil slipping, and piping. 

Grassed waterways are constructed to channel runoff 
to outlets at a nonerosive velocity. Features that affect 
the use of soils for waterways are slope, permeability, 
erodibility, wetness, and suitability for permanent vegeta- 
tion. 


Recreation 


The soils of the survey area are rated in table 12 
according to limitations that affect their suitability for 
recreation uses. The ratings are based on such restric- 
tive soil features as flooding, wetness, slope, and texture 
of the surface layer. Not considered in these ratings, but 
important in evaluating a site, are location and accessi- 
bility of the area, size and shape of the area and its 
scenic quality, the ability of the soil to support vegeta- 
tion, access to water, potential water impoundment sites 
available, and either access to public sewerlines or ca- 
pacity of the soil to absorb septic tank effluent. Soils 
subject to flooding are limited, in varying degree, for 
recreation use by the duration and intensity of flooding 
and the season when flooding occurs. Onsite assess- 
ment of height, duration, intensity, and frequency of 
flooding is essential in planning recreation facilities. 

The degree of the limitation of the soils is expressed 
as slight, moderate, or severe. Sight means that the soil 
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properties are generally favorable and that the limitations 
are minor and easily overcome. Moderate means that 
the limitations can be overcome or alleviated by plan- 
ning, design, or special maintenance. Severe means that 
soil properties are unfavorable and that limitations can 
be offset only by costly soil reclamation, special design, 
intensive maintenance, limited use, or by a combination 
of these measures. 

The information in table 12 can be supplemented by 
information in other parts of this survey. Especially help- 
ful are interpretations for septic tank absorption fields, 
given in table 9, and interpretations for dwellings without 
basements and for local roads and streets, given in table 
8. 

Camp areas require such site preparation as shaping 
and leveling for tent and parking areas, stabilizing roads 
and intensively used areas, and installing sanitary facili- 
ties and utility lines. Camp areas are subject to heavy 
foot traffic and some vehicular traffic. The best soils for 
this use have mild slopes and are not wet or subject to 
flooding during the period of use. The surface has few or 
no stones or boulders, absorbs rainfall readily but re- 
mains firm, and is not dusty when dry. Strong slopes and 
stones or boulders can greatly increase the cost of con- 
structing camping sites. 

Picnic areas are subject to heavy foot traffic. Most 
vehicular traffic is confined to access roads and parking 
areas. The best soils for use as picnic areas are firm 
when wet, are not dusty when dry, are not subject to 
flooding during the period of use, and do not have 
slopes or stones or boulders that will increase the cost 
of shaping sites or of building access roads and parking 
areas. 

Playgrounds require soils that can withstand intensive 
foot traffic. The best soils are almost level and are not 
wet or subject to flooding during the season of use. The 
surface is free of stones or boulders, is firm after rains, 
and is not dusty when dry. If shaping is required to 
obtain a uniform grade, the depth of the soil over bed- 
rock or hardpan should be enough to allow necessary 
grading. 

Paths and trails tor walking, horseback riding, bicy- 
cling, and other uses should require little or no cutting 
and filling. The best soils for this use are those that are 
not wet, are firm after rains, are not dusty when dry, and 
are not subject to flooding more than once during the 
annual period of use. They have moderate slopes and 
have few or no stones or boulders on the surface. 

Golf fairways are subject to heavy foot traffic and 
some light vehicular traffic. Cutting or filling may be re- 
quired. The best soils for use as golf fairways are firm 
when wet, are not dusty when dry, and are not subject to 
prolonged flooding during the period of use. They have a 
surface that is free of stones and boulders and have 
moderate slopes. Suitability of the soil for traps, tees, or 
greens was not considered in rating the soils. Irrigation is 
an assumed management practice. 
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Wildlife habitat 


Steve F. Baima, biologist, Soil Conservation Service, helped prepare 
this section. 


Wildlife is affected by soil management. Generally, the 
population of adapted wildlife is in balance with the avail- 
able essential habitat elements, including food, cover, 
and water. Soils directly affect the kind and amount of 
introduced and native vegetation that is available to wild- 
life as food and cover. They also affect.the construction 
of ponds and the development of wetland wildlife habitat. 
Several kinds of soil and a combination of land uses 
help to provide the essential habitat elements of a se- 
lected species of wildlife. 

In the following paragraphs the eight map units identi- 
fied under the heading ‘‘General soil map for broad land- 
use planning” are described in terms of four wildlife 
areas. The wildlife species in these four areas and the 
potential for development of wildlife habitat differ. The 
true value of each of the areas is determined by inter- 
spersion with the other areas; the diversity of wildlife is 
determined by the diversity of soils, land uses, and man- 
agement in all of the wildlife areas. 


Wildlife area 1. This wildlife area is on the Amery- 
Santiago-Magnor and the Rosholt-Cromwell-Menahga 
map units. The soils are nearly level to very hilly and are 
silty, loamy, and sandy. Most of this area is forested, 
especially in the northern part of the county. 

Woodland wildlife habitat is the principal kind of wild- 
life habitat in the area, but lakes, ponds, and depres- 
sional wetlands are common. The wetlands in forested 
areas are wooded swamps (type 7) or shrub swamps 
(type 6). In the more intensively cultivated areas, fresh 
meadows (type 2) and shallow freshwater marshes (type 
3) predominate (5). 

The diverse kinds of habitat in this area support a wide 
variety of wildlife. The major game species are cottontail 
rabbit, snowshoe hare, ruffed grouse, gray squirrel, 
white-tailed deer, and a limited number of bobcat and 
black bear. Common furbearers are raccoon, muskrat, 
mink, beaver, otter, and gray and red fox. Mallard, blue- 
winged teal, and wood duck are the most common wa- 
terfowl species. 


Wildlife area 2. This wildlife area is on the Omega- 
Newson-Nymore map unit. The soils are nearly level to 
hilly and are sandy. Except for small abandoned fields, 
almost all of this area is forested. Jack pine, pin oak, 
and brush along drainageways provide cover for many 
species of wildlife. Cowan Creek, Trade River, and some 
of the smaller streams are the major sources of water. 

The major game and furbearer species in this area are 
ruffed grouse, raccoon, coyote, fox, white-tailed deer, 
and a few bobcat and black bear. This area is the least 
productive wildlife habitat in the county and has the most 
severe limitations. 
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Wildlife area 3. This wildlife area is on the Magnor- 
Freeon, Antigo-Rosholt, Burkhardt-Dakota, and Alban- 
Campia-Comstock map units. The soils are mainly nearly 
level to sloping and are loamy and silty. Most of this 
area is farmed. Corn, small grain, and alfalfa are the 
main crops. Native grasses and brush along streams and 
in wet depressions and small scattered woodlots provide 
most of the habitat cover. 

The major game and furbearer species are cottontail 
rabbit, fox squirrel, raccoon, gray and red fox, badger, 
and white-tailed deer. The common waterfowl species 
are mailards and blue-winged teal. Proper management 
of woodlands and wetlands can improve the population 
of these species and that of the numerous nongame 
species in the area. 


Wildlife area 4. This wildlife area is on the Cushing- 
Rifle map unit. The soils are undulating to very hilly 
loamy soils or nearly level organic soils. Most of the 
upland areas are farmed, but the hilly and very hilly 
areas are pasture or woodland. The lowland areas are 
wooded or support native grasses. They provide good 
cover for wildlife. Wetland types are fresh meadows 
(type 2), shalow fresh marshes (type 3), deep fresh 
marshes (type 4), open fresh water (type 5), and shrub 
swamps (type 6). 

The major game and furbearer species in this area are 
cottontail rabbit, squirrel, ruffed grouse, raccoon, musk- 
rat, mink, fox, and white-tailed deer. The wetlands sup- 
port a significant breeding population of mallards and 
blue-winged teal. 

In table 13, the soils in the survey area are rated 
according to their potential to support the main kinds of 
wildlife habitat in the area. This information can be used 
in planning for parks, wildlife refuges, nature study areas, 
and other developments for wildlife; selecting areas that 
are suitable for wildlife; selecting soils that are suitable 
for creating, improving, or maintaining specific elements 
of wildlife habitat; and determining the intensity of man- 
agement needed for each element of the habitat. 

The potential of the soil is rated good, fair, poor, or 
very poor. A rating of good means that the element of 
wildlife habitat or the kind of habitat is easily created, 
improved, or maintained. Few or no limitations affect 
management, and satisfactory results can be expected if 
the soil is used for the designated purpose. A rating of 
fair means that the element of wildlife habitat or kind of 
habitat can be created, improved, or maintained in most 
places. Moderately intensive management is required for 
satisfactory results. A rating of poor means that limita- 
tions are severe for the designated element or kind of 
wildlife habitat. Habitat can be created, improved, or 
maintained in most places, but management is difficult 
and must be intensive. A rating of very poor means that 
restrictions for the element of wildlife habitat or kind of 
wildlife are very severe, and that unsatisfactory results 
can be expected. Wildlife habitat is impractical or even 
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impossible to create, improve, or maintain on soils 
having such a rating. 

The elements of wildlife habitat are briefly described in 
the following paragraphs. 

Grain and seed crops are seed-producing annuals 
used by wildlife. The major soil properties that affect the 
growth of grain and seed crops are depth of the root 
zone, texture of the surface layer, available water capac- 
ity, wetness, slope, surface stoniness, and flood hazard. 
Soil temperature and soil moisture are also consider- 
ations. Examples of grain and seed crops are corn, 
wheat, oats, and barley. 

Grasses and legumes are domestic perennial grasses 
and herbaceous legumes that are planted for wildlife 
food and cover. Major soil properties that affect the 
growth of grasses and legumes are depth of the root 
zone, texture of the surface layer, available water capac- 
ity, wetness, surface stoniness, flood hazard, and slope. 
Soil temperature and soil moisture are also consider- 
ations. Examples of grasses and legumes are fescue, 
lovegrass, bromegrass, clover, and alfalfa. 

Wild herbaceous plants are native or naturally estab- 
lished dryland grasses and forbs, including weeds, that 
provide food and cover for wildlife. Major soil properties 
that affect the growth of these plants are depth of the 
root zone, texture of the surface layer, available water 
capacity, wetness, surface stoniness, and flood hazard. 
Soil temperature and soil moisture are also consider- 
ations. Examples of wild herbaceous plants are blues- 
tem, goldenrod, beggarweed, wheatgrass, and grama. 

Hardwood trees and the associated woody understory 
provide cover for wildlife and produce nuts or other fruit, 
buds, catkins, twigs, bark, or foliage that wildlife eat. 
Major soil properties that affect growth of hardwood 
trees and shrubs are depth of the root zone, available 
water capacity, and wetness. Examples of native plants 
are oak, poplar, cherry, apple, hawthorn, dogwood, hick- 
ory, blackberry, and blueberry. Examples of fruit-produc- 
ing shrubs that are commercially available and suitable 
for planting on soils rated good are Russian-olive, 
autumn-olive, and crabapple. 

Coniferous plants are cone-bearing trees, shrubs, or 
ground cover plants that furnish habitat or supply food in 
the form of browse, seeds, or fruitlike cones. Soil proper- 
ties that have a major effect on the growth of coniferous 
plants are depth of the root zone, available water capac- 
ity, and wetness. Examples of coniferous plants are pine, 
spruce, fir, cedar, and juniper. 

Wetland plants are annual and perennial wild herba- 
ceous plants that grow on moist or wet sites, exclusive 
of submerged or floating aquatics. They produce food or 
cover for wildlife that use wetland as habitat. Major soil 
properties affecting wetland plants are texture of the 
surface layer, wetness, reaction, slope, and surface 
stoniness. Examples of wetland plants are smartweed, 
wild millet, wildrice, saltgrass, and cordgrass and rushes, 
sedges, and reeds. 
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Shallow water areas are bodies of water that have an 
average depth of less than 5 feet and that are useful to 
wildlife. They can be naturally wet areas, or they can be 
created by dams or levees or by water-control structures 
in marshes or streams. Major soil properties affecting 
shallow water areas are depth to bedrock, wetness, sur- 
face stoniness, slope, and permeability. The availability 
of a dependable water supply is important if water areas 
are to be developed. Examples of shallow water areas 
are marshes, waterfowl feeding areas, and ponds. 

The kinds of wildlife habitat are briefly described in the 
following paragraphs. 

Openiand habitat consists of cropland, pasture, mead- 
ows, and areas that are overgrown with grasses, herbs, 
shrubs, and vines. These areas produce grain and seed 
crops, grasses and legumes, and wild herbaceous 
plants. The kinds of wildlife attracted to these areas 
include bobwhite quail, pheasant, meadowlark, field spar- 
row, cottontail rabbit, and red fox. 

Woodland habitat consists of areas of hardwoods or 
conifers, or a mixture of both, and associated grasses, 
legumes, and wild herbaceous plants. Wildlife attracted 
to these areas include ruffed grouse, woodcock, thrush- 
es, woodpeckers, squirrels, gray fox, raccoon, deer, and 
bear. 

Wetland habitat consists of open, marshy or swampy, 
shallow water areas where water-tolerant plants grow. 
Some of the wildlife attracted to such areas are ducks, 
geese, herons, shore birds, muskrat, mink, and beaver. 


Soil properties 


Extensive data about soil properties are summarized 
on the following pages. The two main sources of these 
data are the many thousands of soil borings made during 
the course of the survey and the laboratory analyses of 
selected soil samples from typical profiles. 

In making soil borings during field mapping, soil scien- 
tists identify several important soil properties. They note 
the seasonal soil moisture condition or the presence of 
free water and its depth. For each horizon in the profile, 
they note the thickness and color of the soil material; the 
texture, or amount of clay, silt, sand, and gravel or other 
coarse fragments; the structure, or the natural pattern of 
cracks and pores in the undisturbed soil; and the consis- 
tence of the soil material in place under the existing soil 
moisture conditions. They record the depth of plant 
roots, determine the pH or reaction of the soil, and 
identify any free carbonates. 

Samples of soil material are analyzed in the laboratory 
to verify the field estimates of soil properties and to 
determine all major properties of key soils, especially 
properties that cannot be estimated accurately by field 
observation. Laboratory analyses are not conducted for 
all soil series in the survey area, but laboratory data for 
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many soil series not tested are available from nearby 
survey areas. 

The available field and laboratory data are summarized 
in tables. The tables give the estimated range of engi- 
neering properties, the engineering classifications, and 
the physical and chemical properties of each major hori- 
zon of each soil in the survey area. They also present 
data about pertinent soil and water features and engji- 
neering test data. 


Engineering properties 


Table 14 gives estimates of engineering properties and 
classifications for the major horizons of each soil in the 
survey area. 

Most soils have, within the upper 5 or 6 feet, horizons 
of contrasting properties. Table 14 gives information for 
each of these contrasting horizons in a typical profile. 
Depth to the upper and lower boundaries of each hori- 
zon is indicated. More information about the range in 
depth and about other properties in each horizon is 
given for each soil series in the section “Soil series and 
morphology.” 

Texture is described in table 14 in the standard terms 
used by the U.S. Department of Agriculture. These terms 
are defined according to percentages of sand, silt, and 
clay in soil material that is tess than 2 millimeters in 
diameter. “Loam,” for example, is soil material that is 7 
to 27 percent clay, 28 to 50 percent silt, and less than 
52 percent sand. If a soil contains gravel or other parti- 
cles coarser than sand, an appropriate modifier is added, 
for example, “gravelly loam.” Other texture terms are 
defined in the Glossary. 

The two systems commonly used in classifying soils 
for engineering use are the Unified Soil Classification 
System (2) and the system adopted by the American 
Association of State Highway and Transportation Offi- 
cials (AASHTO) (7). 

The Unified system classifies soils according to prop- 
erties that affect their use as construction material. Soils 
are classified according to grain-size distribution of the 
fraction less than 3 inches in diameter, plasticity index, 
liquid limit, and organic-matter content. Soils are grouped 
into 15 classes—eight classes of coarse-grained soils, 
identified as GW, GP, GM, GC, SW, SP, SM, and SC; six 
classes of fine-grained soils, identified as ML, CL, OL, 
MH, CH, and OH; and one class of highly organic soils, 
identified as Pt. Soils on the borderline between two 
classes have a dual classification symbol, for example, 
CL-ML. 

The AASHTO system classifies soils according to 
those properties that affect their use in highway con- 
struction and maintenance. In this system a mineral soil 
is classified in one of seven basic groups ranging from 
A-1 through A-7 on the basis of grain-size distribution, 
liquid limit, and plasticity index. Soils in group A-1 are 
coarse grained and low in content of fines. At the other 
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extreme, in group A-7, are fine-grained soils. Highly or- 
ganic soils are classified in group A-8 on the basis of 
visual inspection. 

When laboratory data are available, the A-1, A-2, and 
A-7 groups are further classified as follows: A-1-a, A-1-b, 
A-2-4, A-2-5, A-2-6, A-2-7, A-7-5, and A-7-6. As an addi- 
tional refinement, the desirability of soils as subgrade 
material can be indicated by a group index number. 
These numbers range from 0 for the best subgrade ma- 
terial to 20 or higher for the poorest. The AASHTO 
classification for soils tested in the survey area, with 
group index numbers in parentheses, is given in table 17. 
The estimated classification, without group index num- 
bers, is given in table 14. Also in table 14 the percent- 
age, by weight, of rock fragments more than 3 inches in 
diameter is estimated for each major horizon. These 
estimates are determined mainly by observing volume 
percentage in the field and then converting that, by for- 
mula, to weight percentage. 

Percentage of the soil material less than 3 inches in 
diameter that passes each of four sieves (U.S. standard) 
is estimated for each major horizon. The estimates are 
based on tests of soils that were sampled in the survey 
area and in nearby areas and on field estimates from 
many borings made during the survey. 

Liquid limit and plasticity index indicate the effect of 
water on the strength and consistence of soil. These 
indexes are used in both the Unified and AASHTO soil 
classification systems. They are also used as indicators 
in making general predictions of soil behavior. Ranges in 
liquid limit and plasticity index are estimated on the basis 
of test data from the survey area or from nearby areas 
and on observations of the many soil borings made 
during the survey. 

In some surveys, the estimates are rounded to the 
nearest 5 percent. Thus, if the ranges of gradation and 
Atterberg limits extend a marginal amount across classifi- 
cation boundaries (1 or 2 percent), the classification in 
the marginal zone is omitted. 


Physical and chemical properties 


Table 15 shows estimated values for several soil char- 
acteristics and features that affect behavior of soils in 
engineering uses. These estimates are given for each 
major horizon, at the depths indicated, in the typical 
pedon of each soil. The estimates are based on field 
observations and on test data for these and similar soils. 

Permeability is estimated on the basis of known rela- 
tionships among the soil characteristics observed in the 
field—particularly soil structure, porosity, and gradation 
or texture—that influence the downward movement of 
water in the soil. The estimates are for vertical water 
movement when the soil is saturated. Not considered in 
the estimates is lateral seepage or such transient soil 
features as plowpans and surface crusts. Permeability of 
the soil is an important factor to be considered in plan- 
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ning and designing drainage systems, in evaluating the 
potential of soils for septic tank systems and other waste 
disposal systems, and in many other aspects of land use 
and management. 

Available water capacity is rated on the basis of soil 
characteristics that influence the ability of the soil to hold 
water and make it available to plants. Important charac- 
teristics are content of organic matter, soil texture, and 
soil structure. Shallow-rooted plants are not likely to use 
the available water from the deeper soil horizons. Availa- 
ble water capacity is an important factor in the choice of 
plants or crops to be grown and in the design of irriga- 
tion systems. 

Soil reaction is expressed as a range in pH values. 
The range in pH of each major horizon is based on many 
field checks. For many soils, the values have been veri- 
fied by laboratory analyses. Soil reaction is important in 
selecting the crops, ornamental plants, or other plants to 
be grown; in evaluating soil amendments for fertility and 
stabilization; and in evaluating the corrosivity of soils. 

Shrink-swell potential depends mainly on the amount 
and kind of clay in the soil. Laboratory measurements of 
the swelling of undisturbed clods were made for many 


soils. For others the swelling was estimated on the basis 


of the kind and amount of clay in the soil and on mea- 
surements of similar soils. The size of the load and the 
magnitude of the change in soil moisture content also 
influence the swelling of soils. Shrinking and swelling of 
some soils can cause damage to building foundations, 
basement walls, roads, and other structures unless spe- 
cial designs are used. A high shrink-swell potential indi- 
cates that special design and added expense may be 
required if the planned use of the soil will not tolerate 
large volume changes. 

Risk of corrosion pertains to potential soil-induced 
chemical action that dissolves or weakens uncoated 
steel or concrete. The rate of corrosion of uncoated 
steel is related to soil moisture, particle-size distribution, 
total acidity, and electrical conductivity of the soil materi- 
al. The rate of corrosion of concrete is based mainly on 
the sulfate content, texture, and acidity of the soil. Pro- 
tective measures for steel or more resistant concrete 
help to avoid or minimize damage resulting from the 
corrosion. Uncoated steel intersecting soil boundaries or 
soil horizons is more susceptible to corrosion than an 
installation that is entirely within one kind of soil or within 
one soil horizon. 

Erosion factors are used to predict the erodibility of a 
soil and its tolerance to erosion in relation to specific 
kinds of land use and treatment. The soil erodibility 
factor (K) is a measure of the susceptibility of the soil to 
erosion by water. Soils having the highest K values are 
the most erodible. K values range from 0.10 to 0.64. To 
estimate annual soil loss per acre, the K value of a soil 
is modified by factors representing plant cover, grade 
and length of slope, management practices, and climate. 
The soil-loss tolerance factor (T) is the maximum rate of 
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soil erosion, whether from rainfall or soil blowing, that 
can occur without reducing crop production or environ- 
mental quality. The rate is expressed in tons of soil loss 
per acre per year. 

Wind erodibility groups are made up of soils that have 
similar properties that affect their resistance to soil blow- 
ing if cultivated. The groups are used to predict the 
susceptibility of soil to blowing and the amount of soil 
lost as a result of blowing. Soils are grouped according 
to the following distinctions: 

1. Sands, coarse sands, fine sands, and very fine 
sands. These soils are extremely erodible, so vegetation 
is difficult to establish. They are generally not suitable for 
crops. 

2. Loamy sands, loamy fine sands, and loamy very fine 
sands. These soils are very highly erodible, but crops 
can be grown if intensive measures to control soil blow- 
ing are used. 

3. Sandy loams, coarse sandy loams, fine sandy 
loams, and very fine sandy loams. These soils are highly 
erodible, but crops can be grown if intensive measures 
to control soil blowing are used. 

4L. Calcareous loamy soils that are less than 35 per- 
cent clay and more than 5 percent finely divided calcium 
carbonate. These soils are erodible, but crops can be 
grown if intensive measures to control soil blowing are 
used. 

4. Clays, silty clays, clay loams, and silty clay loams 
that are more than 35 percent clay. These soils are 
moderately erodible, but crops can be grown if measures 
to control soil blowing are used. 

5. Loamy soils that are less than 18 percent clay and 
less than 5 percent finely divided calcium carbonate and 
sandy clay loams and sandy clays that are less than 5 
percent finely divided calcium carbonate. These soils are 
slightly erodible, but crops can be grown if measures to 
control soil blowing are used. 

6. Loamy soils that are 18 to 35 percent clay and less 
than 5 percent finely divided calcium carbonate, except 
silty clay loams. These soils are very slightly erodible, 
and crops can easily be grown. 

7. Silty clay loams that are less than 35 percent clay 
and less than 5 percent finely divided calcium carbonate. 
These soils are very slightly erodible, and crops can 
easily be grown. 

8. Stony or gravelly soils and other soils not subject to 
soil blowing. 


Soil and water features 


Table 16 contains information helpful in planning land 
uses and engineering projects that are likely to be affect- 
ed by soil and water features. 

Hydrologic soil groups are used to estimate runoff 
from precipitation. Soils not protected by vegetation are 
placed in one of four groups on the basis of the intake of 
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water after the soils have been wetted and have re- 
ceived precipitation from long-duration storms. 

The four hydrologic soil groups are: 

Group A. Soils having a high infiltration rate (low runoff 
potential) when thoroughly wet. These consist chiefly of 
deep, well drained to excessively drained sands or grav- 
els. These soils have a high rate of water transmission. 

Group B. Soils having a moderate infiltration rate when 
thoroughly wet. These consist chiefly of moderately deep 
or deep, moderately well drained or well drained soils 
that have moderately fine texture to moderately coarse 
texture. These soils have a moderate rate of water trans- 
mission. 

Group C. Soils having a slow infiltration rate when 
thoroughly wet. These consist chiefly of soils that have a 
layer that impedes the downward movement of water or 
soils that have moderately fine texture or fine texture. 
These soils have a slow rate of water transmission. 

Group D. Soils having a very slow infiltration rate (high 
runoff potential) when thoroughly wet. These consist 
chiefly of clay soils that have a high shrink-swell poten- 
tial, soils that have a permanent high water table, soils 
that have a claypan or clay layer at or near the surface, 
and soils that are shallow over nearly impervious materi- 
al. These soils have a very slow rate of water transmis- 
sion. 

Flooding is the temporary covering of soil with water 
from overflowing streams or with runoff from adjacent 
slopes. Water standing for short periods after rains or 
after snow melts is not considered flooding, nor is water 
in swamps and marshes. Flooding is rated in general 
terms that describe the frequency and duration of flood- 
ing and the time of year when flooding is most likely. The 
ratings are based on evidence in the soil profile of the 
effects of flooding, namely thin strata of gravel, sand, 
silt, or, in places, clay deposited by floodwater; irregular 
decrease in organic-matter content with increasing 
depth; and absence of distinctive soil horizons that form 
in soils of the area that are not subject to flooding. The 
ratings are also based on local information about flood- 
water levels in the area and the extent of flooding and 
on information that relates the position of each soil on 
the landscape to historic floods. 

The generalized description of flood hazards is of 
value in land-use planning and provides a valid basis for 
land-use restrictions. The soil data are less specific, 
however, than those provided by detailed engineering 
surveys that delineate flood-prone areas at specific flood 
frequency levels. 

High water table is the highest level of a saturated 
zone more than 6 inches thick for a continuous period of 
more than 2 weeks during most years. The depth to a 
seasonal high water table applies to undrained soils. 
Estimates are based mainly on the relationship between 
grayish colors or mottles in the soil and the depth to free 
water observed in many borings made during the course 
of the soil survey. Indicated in table 16 are the depth to 
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the seasonal high water table; the kind of water table, 
that is, perched or apparent; and the months of the year 
that the water table commonly is high. Only saturated 
zones above a depth of 6 feet are indicated. 

Information about the seasonal high water table helps 
in assessing the need for specially designed foundations, 
the need for specific kinds of drainage systems, and the 
need for footing drains to insure dry basements. Such 
information is also needed to decide whether or not 
construction of basements is feasible and to determine 
how septic tank absorption fields and other underground 
installations will function. Also, a seasonal high water 
table affects ease of excavation. 

Depth to bedrock is shown for all soils that are under- 
lain by bedrock at a depth of 5 feet or less. For many 
soils, the limited depth to bedrock is a part of the defini- 
tion of the soil series. The depths shown are based on 
measurements made in many soil borings and on other 
observations during the mapping of the soils. The kind of 
bedrock and its hardness as related to ease of excava- 
tion is also shown. Rippable bedrock can be excavated 
with a single-tooth ripping attachment on a 200-horse- 
power tractor, but hard bedrock generally requires blast- 
ing. 

Subsidence is the settlement of organic soils or of 
soils containing semifluid layers. Initial subsidence gener- 
ally results from drainage. Total subsidence is initial sub- 
sidence plus the slow sinking that occurs over a period 
of several years as a result of the oxidation or compres- 
sion of organic material. 

Potential frost action refers to the likelihood of 
damage to pavements and other structures by frost 
heaving (fig. 12) and low soil strength after thawing. 
Frost action results from the movement of soil moisture 
into the freezing temperature zone in the soil, which 
causes ice lenses to form. Soil texture, temperature, 
moisture content, porosity, permeability, and content of 
organic matter are the most important soil properties that 
affect frost action. It is assumed that the soil is not 
covered by insulating vegetation or snow and is not 
artificially drained. Silty and clayey soils that have a high 
water table in winter are most susceptible to frost action. 
Well drained very gravelly or sandy soils are the least 
susceptible. 


Engineering test data 


The results of analyses of engineering properties of 
several typical soils of the survey area are given in table 
17. 

The data presented are for soil samples that were 
collected from carefully selected sites. The soil profiles 
sampled are typical of the seriés discussed in the sec- 
tion “Soil series and morphology.” The soil samples 
were analyzed by the Wisconsin Department of Trans- 
portation, Division of Highways. 
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The methods used in obtaining the data are listed by 
code in the next paragraph. Most of the codes, in paren- 
theses, refer to the methods assigned by the American 
Association of State Highway and Transportation Offi- 
cials. The code for the Unified classification is assigned 
by the American Society for Testing and Materials. 

The methods and codes are AASHTO classification 
(M-145-66); Unified classification (D-2487-69); mechani- 
cal analysis (T88-57); liquid limit (T89-60); plasticity index 
(T90-56); and moisture-density, method A (T99-57). 


Soil series and morphology 


In this section, each soil series recognized in the 
survey area is described in detail. The descriptions are 
arranged in alphabetic order by series name. 

Characteristics of the soil and the material in which it 
formed are discussed for each series. The soil is then 
compared to similar soils and to nearby soils of other 
series. Then a pedon, a small three-dimensional area of 
soil that is typical of the soil series in the survey area, is 
described. The detailed descriptions of each soil horizon 
follow standards in the Soil Survey Manual (6). Unless 
otherwise noted, colors described are for moist soil. 

Following the pedon description is the range of impor- 
tant characteristics of the soil series in this survey area. 
Phases, or map units, of each soil series are described 
in the section “Soil maps for detailed planning.” 


Adolph series 


The Adolph series consists of deep, very poorly 
drained, moderately slowly permeable soils in depres- 
sional areas on glacial moraines. These soils formed in 
silty sediments and in the underlying sandy loam glacial 
till. Slope ranges from 0 to 2 percent. 

Adolph soils are similar to Auburndale and Bluffton 
soils and are commonly adjacent to Amery, Freeon, and 
Magnor soils on the landscape. Amery soils are well 
drained and typically are steeper than Adolph soils. Au- 
burndale soils have a thinner or lighter colored surface 
layer than Adolph soils and contain more silt in the lower 
part of the solum. Bluffton soils contain more clay in the 
control section than Adolph soils and are underlain by 
calcareous loam glacial till. The moderately well drained 
Freeon and somewhat poorly drained Magnor soils have 
an argillic horizon and are higher on the landscape than 
Adolph soils. 

Typical pedon of Adolph silt loam, 210 feet west and 
1,600 feet north of the southeast corner of sec. 20, T. 36 
N., R. 19 W. 


A11—0 to 8 inches; black (10YR 2/1) silt loam; moder- 
ate fine granular structure; friable; many roots; esti- 
mated 1 percent gravel; slightly acid; clear wavy 
boundary. 
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A12—8 to 10 inches; very dark gray (10YR 3/1) silt 
loam; few medium faint dark grayish brown (10YR 
4/2) mottles; weak fine subangular blocky structure; 
friable; many roots; estimated 1 percent gravel; 
slightly acid; clear wavy boundary. 

Big—10 to 15 inches; dark gray (10YR 4/1) silt loam; 
few fine prominent strong brown (7.5YR 5/6) mot- 
tles; weak medium subangular blocky structure; very 
friable; few roots; medium acid; clear wavy bound- 
ary. 

B2g—15 to 25 inches; gray (10YR 5/1) silt loam; 
common fine prominent reddish brown (5YR 4/4) 
and few fine faint gray (1OYR 6/1) mottles; weak 
fine and very fine subangular blocky structure; very 
friable; few roots; estimated 2 percent gravel; 
strongly acid; clear wavy boundary. 

1IB3g—25 to 31 inches; pinkish gray (7.5YR 6/2) sandy 
loam; common medium prominent yellowish red 
(5YR 5/6) mottles; weak medium subangular blocky 
structure; very friable; few roots; estimated 5 percent 
gravel; slightly acid; clear wavy boundary. 

lIC—31 to 60 inches; brown (7.5YR 5/4) sandy loam; 
few medium distinct light brownish gray (10YR 6/2) 
and many medium prominent reddish yellow (7.5YR 
6/8) mottles; massive; estimated 8 percent gravel; 
neutral. 


The solum ranges from 30 to 45 inches in thickness. 
The mollic epipedon ranges from 10 to 18 inches in 
thickness. The depth to glacial till ranges from 18 to 30 
inches. The content of coarse fragments is, by volume, 0 
to 5 percent in the A and B horizons and 5 to 15 percent 
in the IIB and IIC horizons. The part of the solum that is 
not influenced by agricultural lime ranges from strongly 
acid to neutral. 

The A1 horizon has color value of 2 or 3 and chroma 
of 1 or 2. Some pedons have an Ap horizon. The Bg 
horizon has color value of 4 or 5 and chroma of 1. It is 
typically silt loam but is very fine sandy loam or loam in 
some pedons. The IIB horizon has color value of 4 to 6 
and chroma of 1 or 2. The IIB and IIC horizons are 
typically sandy loam but are fine sandy loam or gravelly 
sandy loam in some pedons. The IIC horizon is typically 
slightly acid or neutral but is mildly alkaline in some 
pedons. 


Alban series 


The Alban series consists of deep, well drained, mod- 
erately permeable soils on glacial lake plains and ter- 
races. These soils formed in stratified loamy lacustrine 
sediments. Slope ranges from 0 to 20 percent. 

Alban soils are similar to Campia soils and are com- 
monly adjacent to Campia, Crystal Lake, and Plover soils 
on the landscape. The well drained Campia and moder- 
ately well drained Crystal Lake soils contain more silt 
and clay in the control section than Alban soils. They are 
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intermingled with those soils. The somewhat poorly 
drained Plover soils are lower on the landscape than 
Alban soils and are less sloping. 

Typical pedon of Alban fine sandy loam, 0 to 2 per- 
cent slopes, 1,220 feet west and 1,260 feet north of the 
southeast corner of sec. 35, T. 34.N., R. 15 E. 


Ap—O to 8 inches; very dark grayish brown (10YR 3/2) 
tine sandy loam; weak mecium subangular blocky 
structure parting to moderate medium granular; very 
friable; many roots; slightly acid; abrupt smooth 
boundary. 

A2—8 to 20 inches; brown (10YR 5/3) sandy loam; 
weak thick platy structure; very friable; many roots; 
slightly acid; clear wavy boundary. 

A&B—20 to 32 inches; grayish brown (10YR 5/2) loamy 
fine sand (A2); weak thick platy structure; friable; 
about 60 percent of the horizon occurs as tongues, 
20 to 40 millimeters thick, extending into or com- 
pletely surrounding isolated remnants of dark brown 
(7.5YR 4/4) very fine sandy loam (B2t); weak 
medium subangular blocky structure; friable; few thin 
patchy clay films on faces of some peds (B2t); 
strong brown (7.5YR 5/6) iron stains along edges of 
A2 tongues; many roots; slightly acid; gradual irregu- 
lar boundary. 

B&A—32 to 44 inches; dark brown (7.5YR 4/4) very fine 
sandy loam (B2t); weak medium subangular blocky 
structure; friable; the B2t part makes up about 80 
percent of the horizon; few thin patchy clay films on 
faces of peds (B2t); tongues, 10 to 30 millimeters 
thick, of grayish brown (10YR 5/2) fine sandy loam 
(A2) extend to bottom of horizon; weak thick platy 
structure; friable; many roots; slightly acid; clear 
wavy boundary. 

B3—44 to 47 inches; dark brown (7.5YR 4/4) fine sandy 
loam; weak thick platy structure parting to weak fine 
subangular blocky; very friable; few roots; slightly 
acid; clear wavy boundary. 

C1—47 to 56 inches; brown (7.5YR 5/4) fine sandy 
loam; weak thick platy structure; very friable; few 
roots; slightly acid; clear wavy boundary. 

C2—56 to 60 inches; strong brown (7.5YR 5/6) fine 
sand and sand; single grained; loose; few dark 
brown (7.5YR 4/4) loamy fine sand bands 1 centi- 
meter to 3 centimeters thick; few roots; medium 
acid. 


The solum ranges from 25 to 55 inches in thickness 
and from strongly acid to neutral. 

The Ap horizon is 6 to 10 inches thick. It has color 
value of 3 or 4 and chroma of 2 or 3. Some pedons 
have an A1 horizon. This horizon is 1 inch to 4 inches 
thick. It has color value of 2 or 3 and chroma of 1 or 2. 
The A2 horizon and the A2 part of the A&B and B&A 
horizons have hue of 10YR or 7.5YR, value of 4 to 6, 
and chroma of 2 or 3. They are typically loamy sand, 
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loamy fine sand, sandy loam, or fine sandy loam but are 
loam or silt loam in some pedons. 

The Bt part of the A&B and B&A horizons and the B2t 
horizon, if it occurs, have hue of 10YR, 7.5YR, or 5YR; 
value of 4 or 5; and chroma of 3 to 6. They are domi- 
nantly sandy loam or fine sandy loam but in some 
pedons have thin layers of loamy sand, loam, very fine 
sandy loam, or silt loam. 

The C horizon has hue of 10YR, 7.5YR, or 5YR and 
value and chroma of 4 to 6. It is typically fine sandy loam 
stratified with fine sand and sand, but in some pedons it 
is stratified silt, very fine sand, and fine sand. It is 
medium acid to neutral. 


Alstad series 


The Alstad series consists of deep, somewhat poorly 
drained, moderately slowly permeable soils in plane or 
concave areas on glacial uplands. These soils formed in 
loamy glacial till. Slope ranges from 0 to 3 percent. 

Alstad soils are similar to Magnor soils and are com- 
monly adjacent to Bluffton and Cushing soils on the 
landscape. Magnor soils are more acid than Alstad soils 
and are underlain with redder sandy loam glacial till. The 
well drained and moderately well drained Cushing soils 
are higher on the landscape than Alstad soils and are 
more sloping. The poorly drained and very poorly drained 
Bluffton soils are in the lower depressional areas. 

Typical pedon of Alstad loam, 0 to 3 percent slopes, 
120 feet east and 240 feet south of the northwest corner 
of sec. 25, T. 36N., R. 19 W. 


Ap—O to 11 inches; very dark grayish brown (10YR 3/2) 
loam, light brownish gray (10YR 6/2) dry; moderate 
fine subangular blocky structure parting to moderate 
medium granular; friable; many roots; neutral; abrupt 
wavy boundary. 

A2—11 to 16 inches; brown (10YR 5/3) loam; many 
medium faint grayish brown (10YR 5/2) and promi- 
nent yellowish brown (10YR 5/6) mottles; moderate 
medium and thick platy structure; friable; many 
roots; neutral; gradual wavy boundary. 

A&B—16 to 20 inches; brown (7.5YR 5/2) loam (A2); 
weak thick platy structure; friable; about 60 percent 
of the horizon occurs as tongues extending into or 
completely surrounding isolated remnants of dark 
brown (7.5YR 4/4) loam (B2t); moderate medium 
subangular blocky structure; firm; few thin patchy 
clay films on faces of peds (B2t); estimated less 
than 5 percent gravel and less than 1 percent cob- 
bles; many roots; neutral; gradual wavy boundary. 

B&A—20 to 38 inches; dark brown (7.5YR 4/4) clay 
loam (B2t); many medium distinct strong brown 
(7.5YR 5/6), yellowish red (5YR 5/6), and grayish 
brown (10YR 5/2) mottles; moderate medium su- 
bangular blocky structure; firm; thin patchy clay films 
on faces of peds; few manganese spots and 
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streaks; tongues, as much as 40 millimeters thick, of 
brown (7.5YR 5/2) loam (A2) extend to bottom of 
horizon; weak thick platy structure; friable; estimated 
less than 5 percent gravel and less than 1 percent 
cobbles; many roots; slightly acid; clear wavy bound- 
ary. 

B2t—38 to 45 inches; dark brown (7.5YR 4/4) clay loam; 
many medium distinct grayish brown (10YR 5/2), 
reddish brown (SYR 4/4), and yellowish red (SYR 
5/6) mottles; moderate medium subangular blocky 
structure; firm; thin patchy clay films on faces of 
peds; few spots and streaks of manganese; estimat- 
ed less than 5 percent gravel; many roots; slightly 
acid; gradual wavy boundary. 

B3—45 to 51 inches; dark brown (7.5YR 4/4) loam; 
many coarse distinct yellowish red (5YR 5/6) and 
grayish brown (10YR 5/2) mottles; few thin patchy 
clay films on vertical faces of peds and along struc- 
tural cracks; many fine manganese spots and 
streaks; estimated less than 5 percent gravel; few 
roots; medium acid; gradual wavy boundary. 

C—5I to 60 inches; brown (7.5YR 5/4) loam; many 
medium ‘distinct grayish brown (10YR 5/2) and 
strong brown (7.5YR 5/6) mottles; weak coarse su- 
bangular blocky structure; friable; estimated less 
than 5 percent gravel; mildly alkaline. 


The solum ranges from 25 to 55 inches in thickness. 
The content of coarse fragments ranges from 5 to 15 
percent in the B and C horizons. The content of cobbles 
ranges from 0 to 5 percent in the lower part of the solum 
and in the C horizon. The part of the solum that is not 
influenced by agricultural lime typically is medium acid to 
neutral, but in some pedons it is strongly acid or mildly 
alkaline. 

The Ap horizon is 7 to 12 inches thick. It has color 
value of 2 or 3 and chroma of 1 to 3. Some pedons have 
an A1 horizon. The A2 horizon and the A2 part of the 
A&B and B&A horizons have color value of 4 or 5 and 
chroma of 2 or 3. The B2t horizon and the Bt part of the 
A&B and B&A horizons have hue of 10YR or 7.5YR, 
value of 4 or 5, and chroma of 3 or 4. They are loam, 
sandy clay loam, or clay loam. The C horizon has hue of 
10YR or 7.5YR, value of 4 or 5, and chroma of 2 to 4. It 
ranges from neutral to moderately alkaline. It is typically 
loam but is sandy clay loam or clay loam in a few 
pedons. 


Amery series 


The Amery series consists of deep, well drained, mod- 
erately permeable or moderately slowly permeable soils 
on glacial uplands. These loamy soils are underlain by 
sandy loam or loamy sand glacial till. Slope ranges from 
1 to 45 percent. 

Amery soils are similar to Santiago soils and are com- 
monly adjacent to Cromwell, Freeon, Magnor, Mora, and 
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Santiago soils on the landscape. Cromwell soils lack an 
argillic horizon and are underlain by sand. The moderate- 
ly well drained Freeon and somewhat poorly drained 
Magnor and Mora soils are slightly lower on the land- 
scape than Amery soils. Santiago soils contain more silt 
and clay in the solum than Amery soils. 

Typical pedon of Amery sandy loam, 12 to 20 percent 
slopes, 150 feet north and 1,700 feet east of the south- 
west corner of sec. 26, T. 34 N., R. 15 W. 


A1—0 to 3 inches; very dark grayish brown (10YR 3/2) 
sandy loam, grayish brown (10YR 5/2) and light 
brownish gray (10YR 6/2) dry; moderate and weak 
fine subangular blocky structure; friable; very strong- 
ly acid; abrupt smooth boundary. 

A21—3 to 9 inches; dark brown (10YR 4/3) and dark 
yellowish brown (10YR 4/4) sandy loam; weak very 
fine and fine subangular blocky structure; friable; 
strongly acid; clear wavy boundary. 

A22—9 to 19 inches; brown (7.5YR 5/4) sandy loam; 
weak thin platy structure; very friable; 6 to 8 percent 
pebbles and cobblestones; numerous inped and 
exped vesicles; medium acid; clear wavy boundary. 

A&B—19 to 26 inches; brown (7.5YR 4/4) sandy loam 
(A2); weak thin platy structure; friable; about 75 per- 
cent of the horizon occurs as tongues extending into 
or completely surrounding isolated remnants of red- 
dish brown (5YR 4/4) and yellowish red (SYR 4/6) 
sandy loam (B2t); weak medium subangular blocky 
structure; friable; peds have slightly brittle character- 
istics; thin patchy clay films on faces of subangular 
blocky peds; 8 to 10 percent pebbles and cobble- 
stones by volume; medium acid; gradual wavy 
boundary. 

B&A—26 to 35 inches; reddish brown (5YR 4/4) and 
yellowish red (5YR 4/6) sandy loam (Bt); the Bt part 
makes up about 70 percent of the horizon; weak 
and moderate fine and medium subangular blocky 
structure; tongues and interfingers of brown (7.5YR 
4/4) loamy sand and sandy loam (A2) penetrating 
from the A&B horizon; friable; peds have slightly 
brittle characteristics; thin patchy clay films on faces 
of peds, more numerous than in the A&B horizon; 8 
to 10 percent pebbles and cobblestones by volume; 
medium acid; gradual wavy boundary. 

B38—35 to 44 inches; reddish brown (5YR 4/4) and yel- 
lowish red (6YR 4/8) loamy sand; weak and moder- 
ate medium subangular blocky structure; friable; thin 
patchy clay films on faces of peds; 8 to 10 percent 
pebbles and cobblestones by volume; medium acid; 
gradual wavy boundary. 

C1—44 to 54 inches; reddish brown (5YR 4/4) and yel- 
lowish red (6YR 4/6) loamy sand; weak medium and 
coarse subangular blocky structure and weak coarse 
petrogenic platiness throughout; friable; some clay 
bridging of sand grains; a few A2 tongues, 30 to 100 
centimeters apart, penetrate this horizon; 10 to 12 
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percent. pebbles and cobblestones by volume; slight- 
ly acid; gradual wavy boundary. 

C2—54 to 60 inches; reddish brown (SYR 4/4) and yel- 
lowish red (5YR 4/6) loamy sand; weak thick platy 
structure; friable; some clay bridging of sand grains; 
10 to 12 percent pebbles and cobblestones by 
volume; slightly acid. 


The solum ranges from 30 to 50 inches in thickness. 
The content of coarse fragments ranges from 0 to 10 
percent in the upper part of the solum and from 8 to 15 
percent in the lower part and in the C horizon. The part 
of the solum that is not influenced by agricultural lime is 
typically medium acid or slightly acid, but in some 
pedons the A horizon is strongly acid or very strongly 
acid. Bulk density in the lower part in the B horizon and 
in the C horizon is more than 1.7 grams per cubic centi- 
meter. 

The A1 horizon is 1 inch to 4 inches thick. It has color 
value of 2 to 4 and chroma of 1 to 3. it is sandy loam or 
silt loam. Some pedons have an Ap horizon, which is 7 
to 10 inches thick. The A2 horizon and the A2 part of 
the A&B and B&A horizons have hue of 10YR or 7.5YR, 
value of 4 to 6, and chroma of 2 to 4. They are sandy 
loam, loam, silt loam, or loamy sand. In some pedons 
the upper part of the A2 horizon has colors of high 
chroma similar to those of spodic horizons, but such 
layers are too thin or too weakly expressed to qualify as 
spodic horizons. 

Some pedons have a B2t horizon. The Bt part of the 
A&B and B&A horizons and the B2t horizon have hue of 
7.5YR, 5YR, or 2.5YR; value of 3 to 5; and chroma of 3 
to 6. They are typically loam or sandy loam but are fine 
sandy loam in some pedons. 

The © horizon has hue of 7.5YR, 5YR, or 2.5YR and 
value and chroma of 3 to 6. It is typically sandy loam or 
loamy sand but is fine sandy loam in some pedons. It is 
medium acid or slightly acid. 


Antigo series 


The Antigo series consists of deep, well drained soils 
that are moderately permeable in the upper part and 
very rapidly permeable in the underlying material. These 
soils are on glacial outwash plains and stream terraces. 
They formed in silty sediments and in the underlying 
sand and gravel glacial outwash. Slope ranges from 0 to 
20 percent. 

Antigo soils are similar to Dakota and Rosholt soils 
and are commonly adjacent to Brill, Poskin, Rosholt, and 
Santiago soils on the landscape. Dakota soils have a 
mollic epipedon and contain more sand and less silt in 
the upper part of the solum than Antigo soils. Rosholt 
soils contain more sand and less silt in the upper part 
than Antigo soils. The moderately well drained Brill and 
somewhat poorly drained Poskin soils are slightly lower 
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on the landscape than Antigo soils. Santiago soils are 
underlain with sandy loam glacial till. 

Typical pedon of Antigo silt loam, 0 to 2 percent 
slopes, 150 feet west and 800 feet north of the south- 
east corner of sec. 25, T. 34.N., AR. 17 W. 


Ap—O to 10 inches; very dark grayish brown (10YR.3/2) 
silt loam, light brownish gray (10YR 6/2) dry; weak 
fine subangular blocky structure parting to moderate 
fine granular; friable; many roots; slightly acid; abrupt 
smooth boundary. 

A2—10 to 14 inches; brown (10YR 5/3) silt loam; mod- 
erate thin platy structure; friable; many roots: slightly 
acid; clear wavy boundary. 

B&A—14 to 20 inches; dark yellowish brown (10YR 4/4) 
silt loam (B2t); moderate fine subangular blocky 
structure; friable; few thin patchy clay films on faces 
of some peds; tongues of brown (10YR 5/3) silt 
loam (A2), 10 to 20 millimeters thick, extend to 
bottom of horizon and make up about 30 percent of 
the horizon; moderate thin platy structure; many 
roots; medium acid; clear wavy boundary. 

B2t—20 to 30 inches; dark yellowish brown (10YR 4/4) 
silt loam; moderate medium subangular blocky struc- 
ture; firm; thin patchy clay films on faces of most 
peds; many roots; medium acid; clear wavy bound- 
ary. 

1IB3—30 to 34 inches; dark brown (7.5YR 4/4) loam; 
moderate medium subangular blocky structure; fri- 
able; few thin patchy clay films on faces of peds; 
estimated 6 percent cobbles and 10 percent gravel; 
many roots; medium acid; abrupt wavy boundary. 

lIC1—34 to 47 inches; dark brown (7.5YR 4/4) and red- 
dish brown (5YR 4/4) coarse sand; single grained; 
loose; estimated 10 percent gravel; few roots; 
medium acid; abrupt wavy boundary. 

i1C2—47 to 60 inches; dark brown (7.5YR 4/4) stratified 
sand and gravel; single grained; loose; estimated 40 
percent gravel; few roots; medium acid. 


The solum ranges from 24 to 40 inches in thickness 
and the depth to outwash sand and gravel from 20 to 36 
inches. The content of coarse fragments ranges from 0 
to 20 percent in the IIB horizon and from 15 to 45 
percent in the IIC horizon. The content of cobbles 
ranges from 0 to 6 percent in the IIB and HC horizons. 
The part of the solum that is not influenced by agricultur- 
al lime ranges from very strongly acid to slightly acid. 

The Ap horizon is 6 to 10 inches thick. It has color 
value of 3 to 5 and chroma of 2 or 3. Some pedons have 
an A1 horizon, which is 1 inch to 4 inches thick and has 
color value of 2 or 3 and chroma of 1 or 2. Some 
pedons have an A&B horizon. The A2 horizon and the 
A2 part of the B&A and A&B horizons have color value 
of 4 to 6 and chroma of 2 or 3. They are silt loam or silt. 

The B2t horizon and the Bt part of the B&A and A&B 
horizons have hue of 10YR or 7.5YR and value and 
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chroma of 4 or 5. They are silt loam or silty clay loam. 
The IIB3 horizon has hue of 10YR, 7.5YR, or 5YR and 
value and chroma of 4 to 6. It is loam, sandy loam, or 
gravelly sandy loam. 

The IIC horizon is stratified sand and gravel or gravelly 
coarse sand. It is dominantly medium acid to neutral but 
is strongly acid in a few pedons. 


Auburndale series 


The Auburndale series consists of deep, poorly 
drained, moderately slowly permeable soils in broad, 
slightly concave areas and in drainageways on glacial 
ground- moraines. These soils formed in silty sediments. 
Slope ranges from 0 to 3 percent. 

Auburndale soils are similar to Adolph and Barronett 
soils and are commonly adjacent to Adolph, Freeon, and 
Magnor soils on the landscape. Adolph soils are very 
poorly drained and lack an argillic horizon. They are in 
depressional areas. Barronett soils formed in silty lacus- 
trine sediments. The moderately well drained Freeon and 
somewhat poorly drained Magner soils are slightly higher 
on the landscape than Auburndale soils and are more 
sloping. 

Typical pedon of Auburndale silt loam, 0 to 3 percent 
slopes, 234 feet west and 1,540 feet north of the south- 
east corner of sec. 28, T. 32 N., R. 16 W. 


A1i—0 to 4 inches; black (10YR 2/1) silt loam; moderate 
medium and fine granular structure; friable; many 
roots; slightly acid; clear wavy boundary. 

A2—4 to 13 inches; light brownish gray (10YR 6/2) silt; 
common medium and fine prominent strong brown 
(7.5YR 5/6) and yellowish brown (10YR 5/8) mot- 
tles; moderate very thin platy structure; very friable; 
common roots; strongly acid; clear wavy boundary. 

B&A—13 to 18 inches; grayish brown (2.5Y 5/2) silt 
loam (Bt); common fine prominent strong brown 
(7.5YR 5/6) and yellowish brown (10YR 5/8) mot- 
tles; moderate fine subangular blocky structure; fri- 
able; thin patchy brown (10YR 5/3) clay films on 
faces of some peds; tongues of light brownish gray 
(10YR 6/2) silt (A2) make up about 25 percent of 
the horizon; moderate fine platy structure; very fri- 
able; few roots; very strongly acid; clear wavy 
boundary. 

B2tg—18 to 26 inches; grayish brown (2.5Y 5/2) silt 
loam; common medium and fine prominent strong 
brown (7.5YR 5/6) and yellowish brown (10YR 5/8) 
mottles; moderate fine subangular blocky structure; 
friable; thin patchy brown (10YR 5/3) clay films on 
faces of some peds; few roots; very strongly acid; 
clear wavy boundary. 

B38g—26 to 31 inches; light brownish gray (2.5Y 6/2) silt 
loam; common medium prominent reddish yellow 
(7.5YR 6/8) and yellowish brown (10YR 5/6) mot- 
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tles; weak medium subangular blocky structure; fri- 
able; very strongly acid; clear wavy boundary. 

C—31 to 60 inches; light gray (2.5Y 7/2) silt; common 
medium and fine prominent reddish yellow (7.5YR 
6/8) and yellowish brown (10YR 5/6) mottles; mas- 
sive; friable; medium acid. 


The solum ranges from 30 to 40 inches in thickness. 
The silty mantle is 35 to 60 inches deep over loam 
glacial till. The part of the solum that is not influenced by 
agricultural lime ranges from very strongly acid to 
medium acid. 

The A1 horizon is 1 inch to 4 inches thick. It has color 
value of 2 or 3 and chroma of 1 or 2. Some pedons 
have an Ap horizon, which is 6 to 10 inches thick. This 
horizon has color value of 3 to 5 and chroma of 1 or 2. 
Some pedons have an A&B horizon. The A2 horizon and 
the A2 part of the B&A and A&B horizons have hue of 
10YR or 2.5Y, value of 4 to 6, and chroma of 1 or 2. 
They are silt or silt loam. The B2 horizon and the Bt part 
of the B&A and A&B horizons have hue of 10YR or 
2.5Y, value of 4 to 6, and chroma of 1 or 2. 

The C horizon has hue of 10YR or 2.5Y, value of 5 to 
7, and chroma of 1 or 2. It is silt, silt loam, or loam and 
is slightly acid or medium acid. Some pedons have IIB3 
and IIC horizons, which formed in glacial till. 


Barronett series 


The Barronett series consists of deep, poorly drained, 
moderately slowly permeable soils on glacial lake plains 
and terraces. These soils formed in silty material and in 
the underlying silty and sandy lacustrine sediments. 
Slope ranges from 0 to 2 percent. 

Barronett soils are similar to Barronett Variant soils 
and are commonly adjacent to Barronett Variant and 
Comstock soils on the landscape. Barronett Variant soils 
contain more sand and less silt in the control section. 
The somewhat poorly drained Comstock soils are higher 
on the landscape than Barronett soils. 

Typical pedon of Barronett silt loam, 2,060 feet east 
and 1,460 feet north of the southwest corner of sec. 22, 
T.35.N., R. 15 W. 


Ap—0 to 9 inches; black (10YR 2/1) silt loam; weak fine 
subangular blocky structure; friable; common roots; 
neutral; abrupt smooth boundary. 

A2—9 to 16 inches; light gray (10YR 6/1) silt loam; few 
fine prominent reddish yellow (7.5YR 6/8) mottles; 
weak thick platy structure parting to weak fine su- 
bangular blocky; friable; few roots; few earthworm 
casts; medium acid; clear wavy boundary. 

B21tg—16 to 23 inches; light gray (10YR 6/1) silt loam; 
common fine prominent reddish yellow (7.5YR 6/8) 
and few fine prominent red (2.5YR 4/6) mottles; 
weak fine subangular blocky structure; friable; few 
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roots; clay films in many pores; medium acid; clear 
wavy boundary. 

B22tg—23 to 34 inches; light gray (10YR 6/1) silt loam; 
few fine prominent yellowish red (5YR 5/6) and yel- 
lowish brown (10YR 5/6) mottles; weak coarse su- 
bangular blocky structure; friable; few roots; clay 
films in some pores; medium acid; clear wavy 
boundary. 

C—34 to 60 inches; light brownish gray (10YR 6/2) 
Stratified silt and very fine sand; few fine prominent 
yellowish red (SYR 4/6) and yellowish brown (10YR 
5/6) mottles; weak thick platy structure; very friable; 
slightly acid. 


The solum ranges from 30 to 44 inches in thickness. 
Below the part that is influenced by agricultural lime, it 
ranges from strongly acid to neutral. 

The Ap horizon is 6 to 9 inches thick. It has hue of 
10YR or 2.5YR, value of 2 or 3, and chroma of 1 or 2. 
Some pedons have an A1 horizon, which is 1 inch to 5 
inches thick. The A2 horizon has hue of 10YR or 2.5YR, 
value of 4 to 6, and chroma of 1 or 2. It is silt loam, 
loam, or very fine sandy loam. 

The Bt horizon has hue of 10YR, 2.5Y, or 5Y; value of 
4 to 6; and chroma of 1 or 2. It is silt loam, loam, or silty 
clay loam. 

The C horizon is typically stratified silt and very fine 
sand, but in some pedons it has thin layers of silty clay 
loam, silt loam, fine sandy loam, or fine sand. It ranges 
from medium acid to mildly alkaline. 


Barronett Variant 


The Barronett Variant consists of deep, poorly drained, 
moderately permeable soils on glacial lake plains and 
terraces. These soils formed in stratified loamy, sandy, 
and silty lacustrine sediments. Slope ranges from 0 to 2 
percent. 

Barronett Variant soils are similar to other Barronett 
soils and are commonly adjacent to those soils and to 
Plover soils on the landscape. The other Barronett soils 
contain more silt and less sand in the contro! section. 
The somewhat poorly drained Plover soils are slightly 
higher on the landscape than the Barronett Variant. 

Typical pedon of Barronett Variant fine sandy loam, 
144 feet north and 1,695 feet east of the southwest 
corner of sec. 36, T. 36 N., R. 19 W. 


Ap—0 to 12 inches; black (10YR 2/1) fine sandy loam; 
few fine prominent light gray (5Y 6/1) mottles; weak 
fine subangular blocky structure; very friable; 
common roots; slightly acid; abrupt smooth bound- 
ary. 

Big—12 to 19 inches; light gray (5Y 6/1) loamy fine 
sand; few medium prominent strong brown (7.5YR 
5/6) mottles; weak medium platy structure parting to 
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weak very fine subangular blocky; very friable; few 
roots; slightly acid; clear wavy boundary. 

B2g—19 to 25 inches; gray (5Y 5/1) silt loam; common 
medium prominent dark reddish brown (2.5YR 3/4) 
and few fine prominent yellowish red (5YR 4/6) mot- 
tles; weak medium subangular blocky structure part- 
ing to weak thin platy; friable; few roots; medium 
acid; clear wavy boundary. 

B3g—25 to 31 inches; light gray (SY 6/1) coarse silt; 
many coarse prominent strong brown (7.5YR. 5/8) 
and common fine prominent dark reddish brown 
(2.5YR 3/4) mottles along root channels; weak 
medium prismatic structure parting to weak medium 
subangular blocky; very friable; few roots; very 
strongly acid; clear wavy boundary. 

C1—31 to 38 inches; light gray (5Y 6/1) and strong 
brown (7.5YR 5/6) fine sand; few medium distinct 
dark reddish brown (2.5YR 3/4) mottles; massive; 
very strongly acid; clear wavy boundary. 

C2—38 to 60 inches; light gray (SY 6/1) and fight red- 
dish brown (5YR 6/3) stratified silt, silty clay, and 
fine sand; common fine prominent strong brown 
(7.5YR 5/6) mottles; massive; slightly acid. 


The solum ranges from 20 to 40 inches in thickness. 
The © horizon and the part of the solum that is not 
influenced by agricultural lime range from very strongly 
acid to slightly acid. , 

The Ap horizon is 8 to 12 inches thick. It has color 
value of 2 or 3 and chroma of 1 or 2. Some pedons 
have an A1 horizon, which is 7 to 12 inches thick. The B 
horizon has hue of 10YR, 2.5Y, or 5Y; value of 4 to 6; 
and chroma of 1 or 2. It is typically loamy fine sand, fine 
sandy loam, silt, or silt loam, but some subhorizons are 
sandy loam or loamy sand. The C horizon is typically 
Stratified silt, silty clay, and fine sand, but in some 
pedons it has thin layers of very fine sand, silt loam, or 
fine sandy loam. 


Bluffton series 


The Bluffton series consists of deep, poorly drainéd 
and very poorly drained, moderately slowly permeable 
soils in depressional areas on glacial moraines. These 
soils formed in loamy glacial till. Slope ranges from 0 to 
2 percent. 

Bluffton soils are similar to Adolph soils and are com- 
monly adjacent to Alstad, Cushing, and Rifle soils on the 
landscape. Adolph soils contain less clay in the control 
section than Bluffton soils and are underlain by sandy 
loam glacial till. The somewhat poorly drained Alstad 
soils and the well drained and moderately well drained 
Cushing soils are slightly higher on the landscape than 
Bluffton soils. The very poorly drained Rifle soils formed 
in organic material. They are in the lower depressions. 
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Typical pedon of Bluffton loam, 85 feet north and 
1,420 feet west of the southeast corner of sec. 23, T. 36 
N., R. 19 W. 


Ap1—O to 6 inches; very dark grayish brown (10YR 3/2) 
loam; weak medium granular structure; friable; esti- 
mated 2 percent gravel; many roots; slightly acid; 
abrupt wavy boundary. 

Ap2-—-6 to 10 inches; very dark gray (5Y 3/1) loam; 
‘common finé prominent strong brown (7.5YR 5/6) 
mottles; weak medium subangular blocky structure; 
friable; estimated 3 percent gravel; common roots; 
medium acid; abrupt wavy boundary. 

Big—10 to 12 inches; light brownish gray (2.5Y 6/2) 
loam; common fine prominent strong brown (7.5YR 
5/6), red (2.5YR 4/8), and pale olive (5Y 6/4) mot- 
tles; weak medium subangular blocky structure; fri- 
able; estimated 3 percent gravel and 1 percent cob- 
bles; few roots; medium acid; clear wavy boundary. 

B21g—12 to 20 inches; gray (5Y 5/1) loam; many fine 
prominent strong brown (7.5YR 5/6), pale olive (&Y 
6/4), and red (2.5YR 4/8) mottles; weak coarse 
subangular blocky structure; friable; estimated 4 per- 
cent gravel and 1 percent cobbles; few roots; 
medium acid; clear wavy boundary. 

B22g—20 to 26 inches; gray (5Y 6/1) loam; common 
fine prominent strong brown (7.5YR 5/6), pale olive 
(5Y 6/4), and red (2.5YR 4/8) mottles; weak coarse 
subangular blocky structure; friable; estimated 1 per- 
cent gravel and 2 percent cobbles; few roots; 
medium acid; clear wavy boundary. 

Cg—26 to 60 inches; gray (5Y 6/1) loam; common fine 
prominent pale olive (SY 6/4) and yellowish red 
(5YR 5/6) mottles; massive; friable; estimated 7 per- 
cent gravel and 3 percent cobbles; moderately alka- 
line. 


The solum ranges from 20 to 40 inches in thickness 
and the mollic epipedon from 8 to 16 inches. The con- 
tent of coarse fragments is, by volume, 2 to 10 percent 
in the solum and the C horizon. The part of the solum 
that is not influenced by agricultural lime ranges from 
medium acid to neutral. 

The A horizon has hue of 10YR, 5Y, or 2.5YR; value 
of 2 or 3; and chroma of 1 or 2. The B2g horizon has 
hue of 5Y or 2.5Y, value of 4 to 6, and chroma of 1 or 2. 
It is loam, fine sandy loam, or sandy clay loam. The Cg 
horizon has hue of 5Y or 2.5Y, value of 5 or 6, and 
chroma of 1 or 2. It is mildly alkaline or moderately 
alkaline. It is typically loam but is fine: sandy loam or 
sandy clay loam in some pedons. 


Brill series 


The Brill series consists of deep, moderately well 
drained soils that are moderately permeable in the upper 
part and very rapidly permeable in the lower part. These 
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soils are on outwash plains and stream: terraces. They 
formed in silty material and in the underlying glacial 
outwash. Slope ranges from 0 to 3 percent. 

Brill soils are similar to Dakota and Dakota Variant 
soils and are commonly adjacent to Antigo, Poskin, and 
Rosholt soils on the landscape. The well drained Dakota 
soils and the somewhat poorly drained Dakota Variant 
soils have a mollic epipedon. The well drained Antigo 
and Rosholt soils are slightly higher on the landscape 
than Brill soils. The somewhat poorly drained Poskin 
soils are in shallow depressions. 

Typical pedon of Brill silt loam, 0 to 3 percent slopes, 
2,580 feet south and 880 feet west of the northeast 
corner of sec. 12, T. 34 N., RA. 18 W. 


Ap—0 to 7 inches; very dark grayish brown (10YR 3/2) 
silt loam, light brownish gray (10YR 6/2) dry; weak 
fine granular structure; friable; many roots; slightly 
acid; abrupt smooth boundary. 

A2—7 to 14 inches; brown (10YR 5/3) silt loam; moder- 
ate thin platy structure parting to moderate very fine 
subangular blocky; very friable; common roots; 
slightly acid; clear wavy boundary. 

B&A—14 to 24 inches; dark brown (7.5YR 4/4) silt loam 
(Bt); moderate medium and fine subangular blocky 
structure; friable; thin patchy clay films on faces of 
some peds; tongues of brown (10YR 5/3) silt loam 
(A2) make up about 35 percent of the horizon; few 
roots; medium acid; clear wavy boundary. 

B2t—24 to 32 inches; yellowish brown (10YR 5/4) silt 
loam; few fine distinct strong brown (7.5YR 5/6) 
mottles in the lower part; moderate medium suban- 
gular blocky structure; friable; brown ({0YR 5/3) 
coatings along some primary vertical cleavage 
planes; thin patchy clay films on faces of most peds; 
few roots; strongly acid; clear wavy boundary. 

B31—32 to 36 inches; yellowish brown (10YR 5/4) silt 
loam; many medium distinct: strong brown (7.5YR 
5/6) and light brownish gray (10YR 6/2) mottles; 
weak medium subangular blocky structure; friable; 
brown (10YR 5/3) interfingering of uncoated silt 
along some primary vertical cleavage planes; esti- 
mated 2 percent gravel; few roots; strongly acid; 
abrupt wavy boundary. 

(IB32—36 to 39 inches; strong brown (7.5YR §/6) sandy 
loam; weak coarse subangular blocky structure; very 
friable; estimated 12 percent gravel; few roots; 
strongly acid; clear wavy boundary. 

IIC—39 to 60 inches; reddish yellow (7.5YR 6/6) strati- 
fied sand and gravel; single grained; loose; slightly 
acid. 


The solum ranges from 24 to 40 inches in thickness. 
Below the part that is influenced by agricultural lime, it 
ranges from very strongly acid to slightly acid. The depth 
to glacial outwash ranges from 20 to 36 inches. The 
content of coarse fragments is, by volume, 2 to 20 per- 
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cent in the IIB3 horizon and 10 to 40 percent in the IIC 
horizon. 

The Ap horizon is 6 to 10 inches thick. It has color 
value of 3 or 4 and chroma of 2 or 3. Some pedons 
have an A1 horizon. Some have an A&B horizon. The A2 
horizon and the A2 part of the B&A and A&B horizons 
have color value of 4 to 6 and chroma of 2 or 3. They 
are silt loam or silt. Some pedons have a weakly ex- 
pressed Bir horizon above the A2 horizon. The Bt hori- 
zon and the Bt part of the B&A and A&B horizons have 
hue of 10YR or 7.5YR, value of 3 to 5, and chroma of 4 
or 5. They are silt loam or silty clay loam. The IIC 
horizon is stratified sand and gravel or gravelly coarse 
sand. It ranges from strongly acid to neutral. 


Burkhardt series 


The Burkhardt series consists of deep, somewhat ex- 
cessively drained soils that are moderately rapidly per- 
meable in the upper part and rapidly permeable in the 
lower part. These soils are on outwash plains and 
stream terraces. They are underlain by sand and gravel 
glacial utwash. Slope ranges from 0 to 12 percent. 

In this survey area the mean annual temperature of 
Burkhardt soils is a few degrees lower than is defined as 
the range for the Burkhardt series. This difference, how- 
ever, does not alter the use or behavior of the soils. 

Burkhardt soils are similar to Chetek and Cromwell 
soils and are commonly adjacent to Dakota, Dakota Vari- 
ant, and Hubbard soils. Chetek and Cromwell soils lack a 
mollic epipedon. The well drained Dakota and somewhat 
poorly drained Dakota Variant soils have an argillic hori- 
zon and have a thicker solum than Burkhardt soils. Hub- 
bard soils are sandy throughout and contain less gravel 
than Burkhardt soils. 

Typical pedon of Burkhardt sandy loam, 0 to 2 percent 
slopes, 1,550 feet north and 1,270 feet east of the 
southwest corner of sec. 13, T. 33 N., R. 19 W. 


Ap—0 to 11 inches; very dark brown (10YR 2/2) sandy 
loam, dark grayish brown (10YR 4/2) dry; moderate 
medium granular structure; very friable; few roots; 
slightly acid; abrupt smooth boundary. 

B2t—11 to 19 inches; dark brown (7.5YR 3/2) sandy 
loam; weak medium subangular blocky structure; 
very friable; few roots; clay bridging between sand 
grains; estimated 2 to 5 percent gravel; few very 
dark brown (10YR 2/2) earthworm casts; slightly 
acid; clear wavy boundary. 

IIB3—19 to 24 inches; brown (7.5YR 4/4) loamy coarse 
sand; single grained; loose; estimated 8 to 10 per- 
cent gravel; slightly acid; gradual wavy boundary. 

IIC—24 to 60 inches; yellowish brown (10YR 5/4) strati- 
fied coarse sand and gravel; single grained; slightly 
acid. 
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The solum ranges from 18 to 24 inches in thickness. 
Below the part that is influenced by agricultural lime, it 
ranges from strongly acid to slightly acid. The mollic 
epipedon is 8 to 13 inches thick. The content of coarse 
fragments ranges from 0 to 15 percent in the B horizon 
and from 15 to 40 percent in the IIC horizon. 

The Ap horizon is 7 to 12 inches thick. It has color 
value of 2 or 3 and chroma of 1 to 3. Some pedons have 
an A12 horizon. The B2t horizon has hue of 7.5YR or 
5YR, value of 3 or 4, and chroma of 2 to 4. It is sandy 
loam or loam. The IIC horizon is gravelly sand or strati- 
fied coarse sand and gravel. It is medium acid or slightly 
acid. 


Campia series 


The Campia series consists of deep, well drained, 
moderately permeable soils on glacial lake plains and 
terraces. These soils formed in silty eolian or lacustrine 
sediments. Slope ranges from 0 to 12 percent. 

Campia soils are similar to Alban and Crystal Lake 
soils and are commonly adjacent to Alban, Comstock, 
and Crystal Lake soils on the landscape. Alban soils 
contain more sand and less silt and clay in the control 
section than Campia soils. The somewhat poorly drained 
Comstock soils are lower on the landscape than Campia 
soils and are less sloping. Crystal Lake soils are moder- 
ately well drained. 

Typical pedon of Campia silt loam, 0 to 2 percent 
slopes, 320 feet west and 120 feet south of the center 
of sec. 36, T. 34.N., R. 15 W. 


Ap—O to 8 inches; very dark grayish brown (10YR 3/2) 
silt loam, light brownish gray (10YR 6/2) dry; weak 
medium subangular blocky structure parting to mod- 
erate medium granular; friable; many roots; neutral; 
abrupt smooth boundary. 

A2—8 to 11 inches; brown (10YR 5/3) silt loam; moder- 
ate medium platy structure; friable; many roots; neu- 
tral; gradual irregular boundary. 

A&B—11 to 14 inches; grayish brown (10YR 5/2) silt 
(A2); moderate medium platy structure; friable; about 
55 percent of horizon occurs as tongues, 20 to 40 
millimeters thick, extending into or completely sur- 
rounding isolated remnants of dark yellowish brown 
(10YR 4/4) silt loam (Bt); moderate fine subangular 
blocky structure; friable; few thin patchy clay films 
on faces of some peds; many roots; slightly acid; 
gradual wavy boundary. 

B&A—14 to 24 inches; dark brown (7.5YR 4/4) silt loam 
(Bt); moderate medium subangular blocky structure; 
firm; thin patchy clay films on faces of peds; about 
30 percent of the horizon occurs as tongues of 
grayish brown (10YR 5/2) silt loam (A2); weak thick 
platy structure; friable; many roots; medium acid; 
gradual wavy boundary. 
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B2t—24 to 32 inches; dark brown (7.5YR 4/4) silt loam; 
moderate medium subangular blocky structure; firm; 
thin patchy clay films on faces of peds; thick coat- 
ings of grayish brown (10YR 5/2) silt loam extend to 
bottom of horizon; many roots; medium acid; gradual 
wavy boundary. 

B38—32 to 39 inches; dark brown (7.5YR 4/4) silt loam; 
weak coarse subangular blocky structure; friable; 
many roots; medium acid; gradual wavy boundary. 

C1—39 to 47 inches; dark yellowish brown (10YR 4/4) 
silt; many fine distinct grayish brown (10YR 5/2) and 
yellowish brown (10YR 5/6) mottles; weak thick 
platy structure; friable; few roots; medium acid; clear 
smooth boundary. 

C2—47 to 60 inches; dark yellowish brown (10YR 4/4) 
silt; many fine distinct grayish brown (10YR 5/2) and 
yellowish brown (10YR 5/6) mottles; massive; few 
roots; slightly acid. 


The solum ranges from 22 to 50 inches in thickness. 
Below the part that is influenced by agricultural lime, it 
ranges from very strongly acid to slightly acid. 

The Ap horizon is 5 to 9 inches thick. it has color 
value of 3 or 4 and chroma of 2 or 3. Some pedons 
have an A1 horizon, which is 1 inch to 4 inches thick. 
The A2 horizon and the A2 part of the A&B and B&A 
horizons have color value of 4 to 6 and chroma of 2 or 
3. In some pedons the A2 horizon has colors of high 
chroma similar to those of spodic horizons, but such 
layers are too thin or too weakly expressed to qualify as 
spodic horizons. 

The B2t horizon and the Bt part of A&B and B&A 
horizons have hue of 10YR, 7.5YR, or 5YR; value of 4 or 
5; and chroma of 3 or 4. They are silt loam or silty clay 
loam. The B3. and C horizons are dominantly silt loam or 
silt but have thin strata of silty clay loam and very fine 
sandy loam in some pedons. The C horizon ranges from 
strongly acid to neutral. 


Campia Variant 


The Campia Variant consists of deep, well drained and 
moderately well drained, moderately slowly permeable 
soils on glacial lake plains and terraces. These soils 
formed mostly in stratified, clayey lacustrine sediments. 
Slope ranges from 2 to 20 percent. 

Campia Variant soils are similar to other Campia soils 
and to Crystal Lake soils and are commonly adjacent to 
Comstock Variant soils on the landscape. The other 
Campia soils and the Crystal Lake soils contain less clay 
in the control section. The somewhat poorly drained 
Comstock Variant soils are lower on the landscape than 
the Campia Variant and are less sloping. 

Typical pedon of Campia Variant loam, 6 to 12 percent 
slopes, 460 feet east and 1,220 feet north of the south- 
west corner of sec. 6, T. 37 N., R. 17 W. 
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Ap—0 to 6 inches; dark brown (10YR 3/3) loam; weak 
medium and fine subangular blocky structure; friable; 
many roots; estimated 2 percent gravel; slightly acid; 
abrupt smooth boundary. 

A2—6 to 7 inches; yellowish brown (10YR 5/4) loam; 
weak fine subangular blocky structure; friable; 
common roots; estimated 2 percent gravel; strongly 
acid; abrupt broken boundary. 

B&A—7 to 11 inches; dark brown (7.5YR 4/4) silty clay 
loam (Bt); tongues of yellowish brown (10YR 5/4) 
loam (A2) make up about 35 percent of the matrix; 
weak medium and fine subangular blocky structure; 
firm; common roots; medium acid; clear wavy 
boundary. 

B21t—11 to 18 inches; brown (7.5YR 5/4) silty clay; 
moderate very fine subangular blocky structure; firm; 
common roots; thin patchy clay films on faces of 
peds; medium acid; clear wavy boundary. 

B22t—18 to 25 inches; brown (7.5YR 5/4) and yellowish 
brown (10YR 5/4) silty clay; moderate very fine su- 
bangular blocky structure; firm; few roots; thin 
patchy clay films on faces of peds; medium acid; 
clear wavy boundary. 

B3St—25 to 29 inches; brown (7.5YR 5/4) and yellowish 
brown (10YR 5/4) silty clay; weak medium subangu- 
lar blocky structure; firm; few roots; thin patchy clay 
films on vertical faces of peds; neutral; clear wavy 
boundary. 

C-—29 to 60 inches; brown (10YR 5/3) and reddish 
brown (5YR 4/4) stratified silty clay, clay, silt, and 
fine sand; few fine prominent brownish yellow (10YR 
6/8) mottles; weak medium platy structure; firm; few 
white (10YR 8/1) concretions; strong effervescence; 
moderately alkaline. 


The solum ranges from 24 to 40 inches in thickness 
and the upper loamy sediments from 6 to 20 inches. In 
some pedons the upper part of the solum ranges from 0 
to 5 percent coarse fragments. The part of the solum 
that is not influenced by agricultural lime ranges from 
strongly acid to neutral. 

The Ap horizon is 6 to 10 inches thick. It has color 
value of 2 to 4 and chroma of 1 to 3. Some pedons have 
an A1 horizon, which is 1 inch to 4 inches thick. Some 
have an A&B horizon. The A2 horizon and the A2 part of 
the B&A and A&B horizons have color value of 4 to 6 
and chroma of 2 to 4. They are typically loam or silty 
clay loam but are sandy loam in some pedons. The B2t 
horizon and the Bt part of the B&A and A&B horizons 
have hue of 7.5YR or 5YR, value of 4 or 5, and chroma 
of 3 or 4. They are typically silty clay or silty clay loam, 
but in some pedons they have thin strata of silt loam -or 
loam. The C horizon is mildly alkaline or moderately 
alkaline. 
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Cathro series 


The Cathro series consists of deep, very poorly 
drained, organic soils that are moderately rapidly perme- 
able in the upper part and moderately slowly permeable 
in the underlying material. These soils are in depres- 
sional areas on glacial lake basins and glacial moraines. 
They formed in organic material derived from herba- 
ceous plants and in the underlying loamy glacial drift. 
Slope ranges from 0 to 2 percent. 

The Cathro soils in this survey area are more acid in 
the IIC horizon than is defined as the range for the 
Cathro series. This difference, however, does not alter 
the use or behavior of the soils. 

Cathro soils are similar to Markey soils and are com- 
monly adjacent to Rifle and Seelyeville soils on the land- 
scape. Markey soils have a sandy IIC horizon. Rifle and 
Seelyeville soils formed in thick organic deposits and do 
not have a IIC horizon within a depth of 51 inches. 

Typical pedon of Cathro muck, 70 feet north and 1,440 
feet west of the southeast corner of sec. 18, T. 36 N., R. 
15 W. 


Oi—0 to 1 inch; dark brown (7.5YR 3/2) broken face, 
dark reddish brown (5YR 2/2) rubbed, fibric material; 
about 90 percent sphagnum moss fiber; massive; 
nonsticky; primarily herbaceous fiber; many roots; 
strongly acid; abrupt smooth boundary. ; 

Oa1—1 inch to 19 inches; dark reddish brown (5YR 3/2) 
broken face, dark reddish brown (5YR 2/2) rubbed, 
sapric material; about 30 percent fiber, 8 percent 
rubbed; weak thick platy structure; nonsticky; primar- 
ily herbaceous fiber; estimated 5 percent woody 
fragments; common roots; medium acid; clear wavy 
boundary. 

Oa2—19 to 35 inches; dark reddish brown (5YR 3/2) 
broken face, dark reddish brown (SYR 2/2) rubbed, 
sapric material; about 20 percent fiber, 5 percent 
rubbed; weak medium platy structure; nonsticky; es- 
timated 5 percent woody fragments; medium acid; 
clear wavy boundary. 

Oa3—35 to 39 inches; very dark grayish brown (10YR 
3/2) broken face and rubbed sapric material; about 
10 percent fiber, 3 percent rubbed; massive; non- 
sticky; medium acid; abrupt smooth boundary. 

IIC1—39 to 44 inches; dark gray (5Y 4/1) stratified silt 

_and very fine sand; massive; friable; strongly acid; 
clear smooth boundary. 

IIC2—44 to 60 inches; greenish gray (5GY 5/1) stratified 
silt and very fine sand; few medium prominent red- 
dish yellow (7.5YR 6/6) mottles; massive; friable; 
strongly acid. 


Depth to the IIC horizon ranges from 16 to 50 inches. 
The fibers are derived mostly from herbaceous plants, 
but some layers contain moss fibers. Some pedons con- 
tain woody fragments, but this material is less than 15 
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percent of the volume. The organic layers are dominanily 
sapric material. Some pedons have layers of hemic ma- 
terial, but the total thickness of these layers is less than 
10 inches. The organic part of the control section has 
hue of 10YR, 7.5YR, or 5YR; value of 2 or 3; and 
chroma of 1 or 2. It is strongly acid to slightly acid. 

The lIC horizon has hue of 5GY, 5Y, 2.5Y, 10YR, 
7.5YR, or 5YR; value of 4 to 6; and chroma of 1 or 2. It 
is sandy loam, loam; silt loam, silt, or very fine sand and 
ranges from strongly acid to neutral. 


Chetek series 


The Chetek series consists of deep, somewhat exces- 
sively drained soils that are moderately rapidly perme- 
able in the upper part and rapidly permeable in the lower 
part. These soils are on outwash plains and stream ter- 
races. They formed in loamy sediments and in the under- 
lying sand and gravel glacial outwash. Slope ranges from 
2 to 20 percent. 

Chetek soils are similar to Burkhardt, Cromwell, and 
Rosholt soils and are commonly adjacent to Cromwell 
Variant, Cushing, and Rosholt soils on the landscape. 
Burkhardt soils have a mollic epipedon and lack an argil- 
lic horizon. Cromwell soils lack an argillic horizon. The 
somewhat poorly drained Cromwell Variant soils are 
lower on the landscape than Chetek soils. In some areas 
Cushing soils are intermingled with Chetek soils in a 
complex pattern. The well drained Rosholt soils have a 
thicker solum than Chetek soils. 

Typical pedon in an uneroded part of an area of 
Chetek sandy loam, 6 to 12 percent slopes, eroded, 300 
feet north and 1,410 feet east of the center of sec. 2, T 
32.N., R. 17 W. 


Ap—0 to 6 inches; very dark grayish brown (10YR 3/2): 
sandy loam; weak medium subangular blocky struc- 
ture parting to weak medium granular; friable; 
common roots; estimated 5 percent fine gravel; 
slightly acid; abrupt smooth boundary. 

A2—6 to 8 inches; dark brown (10YR 4/3) sandy loam; 
weak medium subangular blocky structure parting to 
weak medium platy; friable; one grayish brown 
(10YR 5/2) tongue, 5 centimeters in diameter and 
10 centimeters long, extends through this horizon 
and into the B2t horizon; many roots; estimated 5 
percent fine gravel; slightly acid; clear wavy bound- 
ary. 

B2t—8 to 17 inches; dark brown (7.5YR 4/4) loam; mod- 
erate medium subangular blocky structure; friable; 
thin patchy clay films on faces of most peds; many 
roots; estimated 10 percent fine gravel; slightly acid; 
clear wavy boundary. 

IIB8—17 to 21 inches, dark brown (7.5YR 4/4) loamy 
sand; weak medium subangular blocky structure; 
very friable; many roots; estimated 15 percent fine 
gravel; slightly acid; clear irregular boundary. 
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lIC1—21 to 34 inches; strong brown (7.5YR 5/6) coarse 
sand and gravel; single grained; loose; few roots; 
medium acid; clear smooth boundary. 

lIC2—34 to 53 inches; yellowish brown (10YR 5/4) 
coarse sand; single grained; loose; layers of reddish 
brown (5YR 4/4) and dark brown (7.5YR 4/4) sand 
and loamy sand no more than 1.5 centimeters thick; 
few roots; estimated 15 percent fine gravel; medium 
acid; clear smooth boundary. 

IIC3—53 to 60 inches; light yellowish brown (10YR 6/4) 
coarse sand; single grained; loose; layers of reddish 
brown (SYR 4/4) and dark brown (7.5YR 4/4) sand 
and loamy sand no more than 1.5 centimeters thick; 
few roots; estimated 15 percent fine gravel; medium 
acid. 


The solum ranges.from 12 to 24 inches in thickness. 
The content of coarse fragments ranges from 15 to 35 
percent in the IIB3 and IIC horizons. The IIC horizon and 
the part of the solum that is not influenced by agricultural 
lime range from strongly acid to slightly acid. 

The Ap horizon is 6 to 9 inches thick. {t has color 
value of 3 or 4 and chroma of 2 or 3. Some pedons 
have an A1 horizon, which is 1 inch to 3 inches thick. 
The A2 horizon has hue of 10YR or 7.5YR, value of 4 or 
5, and chroma of 2 or 3. It is sandy loam or loam. In 
some pedons plowing has mixed the A2 horizon with the 
Ap horizon. The B2t horizon has hue of 7.5YR or 5YR 
and value and chroma of 3 or 4. It is loam or sandy 
loam. The !IC horizon is stratified sand and gravel or 
gravelly sand. 


Comstock series 


The Comstock series consists of deep, somewhat 
poorly drained, moderately permeable soils on glacial 
lake plains and terraces. These soils formed in silty 
eolian or lacustrine sediments. Slope ranges from 0 to 3 
percent. 

Comstock soils are similar to Plover soils and are 
commonly adjacent to Barronett and Crystal Lake soils 
on the landscape. Plover soils contain more sand and 
less silt and clay in the control section than Comstock 
soils. The poorly drained Barronett soils are lower on the 
landscape than Comstock soils, and the moderately well 
drained Crystal Lake soils are slightly higher on the land- 
scape. 

Typical pedon of Comstock silt loam, 0 to 3 percent 
slopes, 3,840 feet west and 300 feet north of the south- 
east corner of sec. 22, T. 35 N., R. 15 W. 


Ap—O to 8 inches; very dark grayish brown (10YR 3/2) 
silt loam; weak and moderate fine subangular blocky 
structure; friable; many fine fibrous roots; medium 
acid; clear smooth boundary. 

A21—8 to 11 inches; brown (10YR 5/3) silt loam; few 
medium prominent strong brown (7.5YR 5/6) mot- 
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tles; moderate medium platy structure; friable; 
common fine fibrous roots; medium acid; clear 
smooth boundary. 

A22—11 to 15 inches; grayish brown (10YR 5/2) silt 
loam; many medium distinct strong brown (7.5YR 
5/6) mottles; moderate medium platy structure; fri- 
able; common fine fibrous roots; strongly acid; clear 
smooth boundary. 

B&A—15 to 21 inches; dark yellowish brown (10YR 4/4) 
silt loam (Bt); many medium distinct brown (7.5YR 
4/4) mottles; moderate fine and medium subangular 
blocky structure; friable; thin patchy clay films on 
faces of peds; tongues of brown (10YR 5/3) and 
grayish brown (10YR 5/2) silt loam (A2) make up 
about 40 percent of the horizon; common fine fi- 
brous roots; strongly acid; clear smooth boundary. 

B21t—21 to 28 inches; dark yellowish brown (10YR 4/4) 
silt loam; many medium distinct strong brown (7.5YR 
5/6) and common medium distinct dark grayish 
brown (10YR 4/2) mottles; weak coarse prismatic 
structure parting to moderate medium subangular 
blocky; firm; few fine fibrous roots; thin coatings of 
light brownish gray (10YR 6/2) silt along primary 
vertical faces of prisms and connecting to tongues 
of the A2 horizon; thin patchy clay films on faces of 
subangular blocky peds and continuous filling in 
worm holes; strongly acid; clear wavy boundary. 

B22t—28 to 34 inches; dark yellowish brown (10YR 4/4) 
and yellowish brown (10YR 5/4) silt loam; common 
medium distinct strong brown (7.5YR 5/6) mottles; 
weak coarse prismatic structure parting to weak 
coarse and medium subangular blocky; firm; few fine 
fibrous roots; thin patchy clay films on faces of peds 
and in worm holes; strongly acid; clear wavy bound- 
ary. 

B38—34 to 44 inches; yellowish brown (10YR 5/4) and 
grayish brown (10YR 5/2) silt loam stratified with 
several 1- to 2-inch bands of fine and very fine 
sand; weak coarse prismatic structure parting to 
weak coarse subangular blocky; friable; strongly 
acid; gradual wavy boundary. 

C—44 to 60 inches; yellowish brown (10YR 5/4) strati- 
fied silt, silt loam, and very fine sand; weak medium 
platy structure; friable; strongly acid. 


The thickness of the solum typically is 44 inches but 
ranges from 30 to 59 inches. The part of the solum that 
is not influenced by agricultural lime ranges from very 
strongly acid to slightly acid. 

The Ap horizon is 6 to 9 inches thick. It has color 
value of 3 or 4 and chroma of 1 or 2. Some pedons 
have an A1 horizon, which is 1 inch to 4 inches thick. 
Some have an A&B horizon. The A2 horizon and the A2 
part of the B&A and A&B horizons have color value of 4 
to 6 and chroma of 2 or 3. In some pedons the upper 
part of the A2 horizon has colors of high chroma similar 
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to those of spodic horizons, but such layers are too thin 
or too weakly expressed to qualify as spodic horizons. 

The B2t horizon and the Bt part of the B&A and A&B 
horizons have hue of 10YR, 7.5YR, or 5YR; value of 4 or 
5; and chroma of 3 or 4. They are silt loam or light silty 
clay loam. The B3 and C horizons are dominantly silt, silt 
loam, and very fine sand but have thin strata of silty clay 
loam, very fine sandy loam, or fine sand. The C horizon 
ranges from strongly acid to slightly acid. 


Comstock Variant 


The Comstock Variant consists of deep, somewhat 
poorly drained, moderately slowly permeable soils on 
glacial lake plains and terraces. These soils formed in 
loamy sediments and in stratified, dominantly clayey, la- 
custrine sediments. Slope ranges from 0 to 3 percent. 

Comstock Variant soils are similar to other Comstock 
soils and are commonly adjacent to Campia Variant soils 
on the landscape. The other Comstock soils contain less 
clay in the lower part of the subsoil and in the underlying 
material. Campia Variant soils are higher on the land- 
scape than Comstock Variant soils and are more sloping. 

Typical pedon of Comstock Variant loam, 0 to 3 per- 
cent slopes, 1,660 feet east and 50 feet south of the 
northwest corner of sec. 6, T. 37 N., R. 17 W. 


Ap—0 to 7 inches; dark grayish brown (10YR 4/2) loam; 
weak medium and fine subangular blocky structure; 
very friable; common roots; estimated 1 percent 
gravel; slightly acid; abrupt smooth boundary. 

A2—7 to 10 inches; pale brown (10YR 6/3) fine sandy 
loam; few fine prominent brownish yellow (10YR 
6/8) mottles; weak thin platy structure parting to 
weak very fine subangular blocky; very friable; few 
roots; estimated 1 percent gravel; slightly acid; clear 
wavy boundary. 

B&A—10 to 14 inches; brown (7.5YR 5/4) sandy loam 
(Bt); few fine prominent brownish yellow (10YR 6/8) 
and few fine distinct grayish brown (10YR 5/2) mot- 
tles; tongues of pale brown (10YR 6/3) fine sandy 
loam (A2) make up about 30 percent of the horizon; 
weak medium subangular blocky structure; very fri- 
able; few roots; estimated 3 percent gravel; slightly 
acid; abrupt wavy boundary. 

IIB21t—14 to 23 inches; brown (10YR 5/3) silty clay; 
common fine prominent reddish yellow (7.5YR 6/8) 
and few medium faint light brownish gray (10YR 
6/2) mottles; moderate medium and fine subangular 
blocky structure; firm; few roots; thin patchy dark 
yellowish brown (10YR 3/4) clay films; medium acid; 
clear wavy boundary. 

IIB22t—23 to 30 inches; brown (10YR 5/3) silty clay; few 
fine prominent reddish yellow (7.5YR 6/8) and few 
fine faint light brownish gray (10YR 6/2) mottles; 
weak medium subangular blocky structure; firm; few 
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roots; thin patchy clay films; medium acid; clear 
wavy boundary. 

IIB3—30 to 34 inches; yellowish brown (10YR 5/4) silty 
clay; few fine prominent reddish yellow (7.5YR 6/8) 
and few fine distinct light olive gray (5Y 6/2) mot- 
tles; weak coarse subangular blocky structure; firm; 
slightly acid; clear wavy boundary. 

IIC—34 to 60 inches; light yellowish brown (2.5Y 6/4) 
silty clay; few fine distinct yellowish brown (10YR 
5/6) mottles; weak thick platy structure; firm; few 
thin layers of reddish brown (5YR 5/4) silt; strong 
effervescence; moderately alkaline. 


The solum ranges from 24 to 40 inches in thickness 
and the upper loamy material from 12 to 24 inches. The 
part of the solum that is not influenced by agricultural 
lime ranges from strongly acid to slightly acid. The con- 
tent of coarse fragments ranges from 0 to 5 percent in 
the upper loamy material. 

The Ap horizon is 6 to 10 inches thick. It has color 
value of 3 or 4 and chroma of 2 or 3. Some pedons 
have an A1 horizon, which is 1 inch to 4 inches thick. 
Some have an A&B horizon. The A2 horizon and the A2 
part of the B&A and A&B horizons have color-value of 4 
to 6 and chroma of 2 or 3. They are dominantly sandy 
loam, fine sandy loam, or loam but are silty clay loam in 
a few pedons. 

The Bt part of the B&A and A&B horizons has hue of 
10YR, 7.5YR, or 5YR; value of 4 or 5; and chroma of 3 
to 5. It is sandy loam, fine sandy loam, or loam. The 
IIB2t horizon has hue of 10YR, 7.5YR, or 5YR; value of 
4 to 6; and chroma of 3 or 4. It is dominantly silty clay or 
silty clay loam but in some pedons has thin strata of silt 
loam or very fine sandy loam. 

The {IC horizon is dominantly silty clay or silty clay 
loam but in many pedons has thin lenses of silt, silt 
loam, fine sand, or very fine sand. It ranges from neutral 
to moderately alkaline. 


Cromwell series 


The Cromwell series consists of deep, somewhat ex- 
cessively drained soils that are moderately permeable in 
the upper part and rapidly permeable in the lower part. 
These soils are on outwash plains. They formed in loamy 
and sandy sediments and in the underlying glacial 
outwash. Slope ranges from 0 to 30 percent. 

Cromwell soils are similar to Chetek soils and are 
commonly adjacent to Cromwell Variant, Menahga, and 
Rosholt soils on the landscape. Chetek soils have an 
argillic horizon. The somewhat poorly drained Cromwell 
Variant soils are in the lower positions on the landscape. 
Menahga soils are somewhat excessively drained and 
Rosholt soils well drained. 

Typical pedon of Cromwell sandy loam, 2 to 6 percent 
slopes, 1,600 feet north and 3,600 feet east of the 
southwest corner of sec. 11, T. 36 N., R. 16 W. 
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A1—0 to 1 inch; black (10YR 2/1) sandy loam; moderate 
medium granular structure; very friable; high content 
of organic matter; estimated less than 5 percent 
gravel; many roots; medium acid; abrupt wavy 
boundary. 

A2—1 inch to 3 inches; dark brown (7.5YR 4/2) sandy 
loam; weak thick platy structure; very friable; esti- 
mated less than 5 percent gravel; many roots; 
medium acid; clear wavy boundary. 

B21—3 to 9 inches; dark brown (7.5YR 4/4) sandy loam; 
moderate fine subangular blocky structure; friable; 
estimated 10 percent gravel; many roots; medium 
acid; clear wavy boundary. 

B22—9 to 13 inches; dark brown (7.5YR 4/4) sandy 
loam; moderate fine and medium subangular blocky 
structure; friable; estimated 12 percent cobbles and 
8 percent gravel; many roots; strongly acid; gradual 
wavy boundary. 

B31—13 to 21 inches; dark brown (7.5YR 4/4) cobbly 
loamy sand; weak thick platy structure; friable; 
slightly brittle; estimated 5 percent gravel and 15 
percent cobbles; many roots; strongly acid; abrupt 

_ Wavy boundary. 

B32—21 to 30 inches; dark brown (7.5YR 4/4) sand; 
weak thick platy structure in place, single grained 
when disturbed; very friable; estimated less than 5 
percent gravel; few roots; medium acid; clear wavy 
boundary. 

Ci—30 to 39 inches; dark brown (7.5YR 4/4) sand; 
single grained; loose; estimated less than 5 percent 
gravel; few roots; slightly acid; clear wavy boundary. 

C2—39 to 49 inches; dark brown (7.5YR 4/4) sand; 
single grained; loose; estimated 5 percent gravel; 
one gravelly sand layer, 3 to 4 centimeters thick, at 
the lower boundary; few roots; slightly acid; abrupt 
wavy boundary. 

C3—49 to 60 inches; brown (7.5YR 5/4) sand; single 
grained; loose; estimated less than 1 percent gravel; 
slightly acid. 


The solum ranges from 25 to 40 inches in thickness. 
The upper part ranges, by volume, from 0 to 10 percent 
coarse fragments. The lower part and the C horizon 
range from 10 to 35 percent coarse fragments and from 
0 to 20 percent cobbles. The part of the solum that is 
not influenced by agricultural lime ranges from very 
strongly acid to medium acid. The lower pH occurs only 
in the upper part of the solum. 

The A1 horizon is 1 inch to 3 inches thick. It has color 
value of 2 or 3 and chroma of 1 or 2. Some pedons 
have an Ap horizon, which is 5 to 10 inches thick. The 
A2 horizon has hue of 10YR or 7.5YR, value of 4 or 5, 
and chroma of 2 or 3. It is typically sandy loam but is 
fine sandy loam in some pedons. In some areas plowing 
has mixed the A2 horizon with the Ap horizon. 

The B horizon has hue of 7.5YR or 5YR and value and 
chroma of 3 or 4. The upper part is sandy loam or fine 
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sandy loam. The lower part is dominantly sand, coarse 
sand, cobbly loamy sand, or gravelly sand but in some 
pedons has subhorizons of loamy sand. 

The C horizon has hue of 5YR or 7.5YR, value of 4 to 
6, and chroma of 3 or 4. It is medium acid or slightly 
acid. 


Cromwell Variant 


The Cromwell Variant consists of deep, somewhat 
poorly drained soils that are moderately rapidly perme- 
able in the upper part and rapidly permeable in the 
underlying material. These soils are on outwash plains 
and stream terraces. They formed in loamy sediments 
and in the underlying sandy glacial outwash. Slope 
ranges from 0 to 3 percent. 

Cromwell Variant soils are commonly adjacent to other 
Cromwell soils and to Warman Variant soils on the land- 
scape. The other Cromwell soils are somewhat exces- 
sively drained and are higher on the landscape. The 
poorly drained and very poorly drained Warman Variant 
soils are lower on the landscape. 

Typical pedon of Cromwell Variant sandy loam, 0 to 3 
percent slopes, 50 feet west and 200 feet north of the 
southeast corner of sec. 3, T. 36 N., R. 18 W. 


Ap—O to 7 inches; dark grayish brown (10YR 4/2) sandy 
loam; weak medium subangular blocky structure; fri- 
able; few roots; estimated 4 percent gravel; neutral; 
abrupt smooth boundary. 

B2—7 to 16 inches; dark brown (7.5YR 4/4) sandy loam; 
common medium prominent strong brown (7.5YR 
5/8) and few fine distinct brown (7.5YR 5/2) mot- 
tles; weak fine subangular blocky structure; friable; 
few roots; estimated 4 percent gravel; slightly acid; 
clear wavy boundary. 

IIB3—16 to 20 inches; reddish brown (5YR 5/4) loamy 
sand; commen fine prominent strong brown (7.5YR 
5/8) and few fine distinct brown (7.5YR 5/2) mot- 
tles; weak medium subangular blocky structure; very 
friable; few roots; estimated 11 percent gravel; 
medium acid; clear wavy boundary. 

lI1C1—20 to 34 inches; strong brown (7.5YR 5/6) coarse 
sand and gravel; single grained; loose; estimated 19 
percent gravel; slightly acid; clear wavy boundary. 

1IC2—34 to 60 inches; reddish brown (5YR 4/3) coarse 
sand and gravel; single grained; loose; estimated 22 
percent gravel; slightly acid. 


The solum ranges from 15 to 30 inches in thickness 
and the upper loamy sediments from 12 to 20 inches. 
The content of coarse fragments is, by volume, 0 to 10 
percent in the upper part of the solum, 0 to 25 percent in 
the lower part of the solum, and 10 to 30 percent in the 
IC horizon. The upper part of the solum typically con- 
tains no cobbles, but the lower part and the IIC horizon 
range from 0 to 5 percent cobbles. The part of the solum 
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that is not influenced by agricultural lime ranges from 
medium acid to neutral. 

The Ap horizon is 6 to 10 inches thick. It has color 
value of 3 or 4 and chroma of 2 or 3. Some pedons 
have an A1 horizon, which is 1 inch to 4 inches thick. 
The B2 horizon has hue of 10YR or 7.5YR, value of 3 to 
5, and chroma of 4 to 6. It is typically sandy loam but is 
loam in some pedons. The IIB horizon has hue of 7.5YR 
or 5YR and value and chroma of 4 to 6. It is loamy sand, 
gravelly loamy sand, or gravelly sandy loam. The HC 
horizon is gravelly sand or stratified coarse sand and 
gravel. It is slightly acid or neutral. 


Croswell series 


The Croswell series consists of deep, moderately well 
drained, rapidly permeable soils on outwash plains and 
stream terraces. These soils formed in sandy glacial 
outwash. Slope ranges from 0 to 3 percent. 

Croswell soils are similar to Menahga and Omega soils 
and are commonly adjacent to Lino and Omega soils on 
the landscape. The somewhat excessively drained Men- 
ahga and Omega soils are not mottled within a depth of 
40 inches. They are higher on the landscape than Cros- 
well soils. The somewhat poorly drained Lino soils are 
lower on the landscape. 

Typical pedon of Croswell loamy sand, 0 to 3 percent 
slopes, 230 feet west and 1,080 feet south of the north- 
east corner of sec. 17, T. 36.N., R. 19 W. 


Ap—0 to 8 inches; very dark grayish brown (10YR 3/2) 
loamy sand; weak medium and fine subangular 
blocky structure; very friable; common roots; neutral; 
abrupt smooth boundary. 

B21ir—8 to 21 inches; brown (7.5YR 4/4) sand; weak 
coarse subangular blocky structure; very friable; few 
roots; medium acid; clear wavy boundary. 

B22ir—21 to 29 inches; strong brown (7.5YR 5/6) sand; 
few medium distinct yellowish red (SYR 5/8) mot- 
tles; weak coarse subangular blocky structure; very 
friable; few roots; medium acid; clear wavy bound- 
ary. 

B31—29 to 32 inches; yellowish red (5YR 5/8) sand; few 
fine distinct brownish yellow (10YR 6/8) mottles; 
weak coarse subangular blocky structure; very fri- 
able; few roots; medium acid; clear wavy boundary. 

B32—32 to 40 inches; reddish yellow (5YR 6/8) sand; 
common coarse distinct brownish yellow (10YR 6/8) 
and common fine distinct red (2.5YR 4/6) mottles; 
weak coarse subangular blocky structure; very fri- 
able; few roots; slightly acid; gradual wavy boundary. 

C—40 to 60 inches; yellowish brown (10YR 5/6) sand; 
single grained; loose; slightly acid. 


The solum ranges from 24 to 42 inches in thickness. 
The content of coarse fragments is, by volume, 0 to 5 
percent in the solum and the C horizon. The part of the 
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solum that is not influenced by agricultural lime ranges 
from very strongly acid to slightly acid. The depth to 
mottles ranges from about 20 to 40 inches. 

The Ap horizon is 6 to 10 inches thick. It has color 
value of 3 or 4 and chroma of 2 or 3. Some pedons 
have an A1 horizon, which is 1 inch to 4 inches thick. 
Some pedons have an A2 horizon. The B2ir horizon has 
hue of 10YR or 7.5YR, value of 4 or 5, and chroma of 3 
to 6. The C horizon ranges from medium acid to neutral. 


Crystal Lake series 


The Crystal Lake series consists of deep, moderately 
well drained, moderately permeable soils on glacial lake 
plains and terraces. These soils formed in silty eolian or 
lacustrine sediments. Slope ranges from 0 to 6 percent. 

Crystal Lake soils are similar to Campia soils and are 
commonly adjacent to Campia and Comstock soils on 
the landscape. The well drained Campia soils are higher 
on the landscape than Crystal Lake soils and are more 
sloping. The somewhat poorly drained Comstock soils 
are lower on the landscape. 

Typical pedon of Crystal Lake silt loam, 0 to 2 percent 
slopes, 1,350 feet north and 2,600 feet east of the 
southwest corner of sec. 22, T. 35 N., R. 15 W. 


Ap—0 to 8 inches; dark grayish brown (10YR 4/2) silt 
loam; moderate fine granular structure; friable; 
common roots; slightly acid; abrupt smooth bound- 


ary. 

A2—8 to 12 inches; light brownish gray (10YR 6/2) silt 
loam; few fine prominent yellowish red (SYR 4/6) 
mottles; weak thin platy structure; very friable; few 
roots; medium acid; clear wavy boundary. 

B&A—12 to 20 inches; dark yellowish brown (10YR 4/4) 
silt loam (Bt); moderate fine subangular blocky struc- 
ture; tongues of light brownish gray (10YR 6/2) silt 
loam (A2) having weak thin platy structure make up 
about 30 percent of the matrix; few fine distinct 
strong brown (7.5YR 5/6) mottles; friable; few roots; 
thin patchy clay films (Bt); strongly acid; clear wavy 
boundary. 

B2t—20 to 26 inches; dark yellowish brown (10YR 4/4) 
silt loam; common fine distinct strong brown (7.5YR 
5/6) mottles; moderate fine subangular blocky struc- 
ture; friable; few roots; thin patchy clay films; un- 
coated silt grains along vertical faces of peds; 
strongly acid; clear wavy boundary. 

B3t—26 to 32 inches; dark yellowish brown (10YR 4/4) 
silt loam and a few thin strata of very fine sandy 
loam; common fine distinct pale brown (10YR 6/3) 
and common fine prominent brownish yellow (10YR 
6/8) mottles; weak medium subangular blocky struc- 
ture; friable; few roots; thin patchy clay films, mainly 
on vertical faces of peds and in pores and root 
channels; uncoated silt grains on vertical faces of a 
few peds; strongly acid; clear wavy boundary. 
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C—32 to 60 inches; yellowish brown (10YR 5/4) silt 
loam and thin strata of very fine sand; many fine 
distinct light brownish gray (10YR 6/2), few medium 
prominent brownish yellow (10YR 6/8), and few fine 
distinct strong brown (7.5YR 5/6) mottles; weak 
thick platy structure; friable; medium acid. 


The solum ranges from 22 to 50 inches in thickness. 
Below the part that is influenced by agricultural lime, it 
ranges from very strongly acid to medium acid. 

The Ap horizon is 5 to 9 inches thick. It has color 
value of 3 or 4 and chroma of 2 or 3. Some pedons 
have an A1 horizon, which is 1 inch to 4 inches thick. 
Some have an A&B horizon. The A2 horizon and the A2 
part of the B&A and A&B horizons have color value of 4 
to 6 and chroma of 2 or 3. In some pedons the A2 
horizon has colors of high chroma similar to those of 
spodic horizons, but such layers are too thin or too 
weakly expressed to qualify as spodic horizons. 

The B2t horizon and the Bt part of the B&A and A&B 
horizons have hue of 10YR, 7.5YR, or 5YR; value of 4 or 
5; and chroma of 3 or 4. They are silt loam or silty clay 
loam. The B horizon has few to many high chroma mot- 
tles. The B3t and C horizons are dominantly silt loam but 
in some pedons have thin strata of silty clay loam, silt, 
fine or very fine sandy loam, or fine or very fine sand. 
The C horizon ranges from slightly acid to very strongly 
acid. It has few to many low chroma mottles. 


Cushing series 


The Cushing series consists of deep, well drained and 
moderately well drained, moderately slowly permeable 
soils on glacial uplands. These soils formed in loamy 
glacial till. Slope ranges from 2 to 30 percent. 

Cushing soils are similar to Santiago soils and are 
commonly adjacent to Alstad, Bluffton, and Chetek soils 
on the landscape. The somewhat poorly drained Alstad 
soils and the poorly drained and very poorly drained 
Bluffton soils are in shallow depressions, along drain- 
ageways, or in slightly lower areas than Cushing soils. 
The excessively well drained Chetek soils formed in 
loamy sediments and in the underlying sand and gravel 
glacial outwash. They are intermingled with Cushing soils 
in a complex pattern. Santiago soils are more acid than 
Cushing soils. They are underlain with sandy loam glacial 
till. 

Typical pedon of Cushing loam, 2 to 6 percent slopes, 
30 feet north and 300 feet west of the southeast corner 
of sec. 18, T. 36 N., R. 18 W. 


Ap—0 to 9 inches; very dark grayish brown (10YR 3/2) 
loam; weak very fine subangular blocky structure; 
friable; many fine fibrous roots; neutral; abrupt 
smooth boundary. 
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A2—9 to 16 inches; brown (10YR 5/3) loam; weak thin 
platy structure; friable; common fine fibrous roots; 
neutral; clear wavy boundary. 

B&A—16 to 20 inches; dark brown (7.5YR 4/4) loam 
(Bt); moderate medium subangular blocky structure; 
firm; common thin clay films on faces of peds and in 
tubular pores; tongues of brown (10YR 5/3) loam 
(A2) make up about 25 percent of the horizon; weak 
thin platy structure; friable; common fine fibrous 
roots; neutral; clear wavy boundary. 

B21t—20 to 29 inches; dark brown (7.5YR 4/4) sandy 
clay loam; moderate fine and medium subangular 
blocky structure; firm; common thin clay films on 
faces of peds; grayish brown (10YR 5/2) coatings 
on vertical faces of some peds; estimated 5 percent 
gravel; common fine fibrous roots; neutral; clear 
smooth boundary. 

B22t—29 to 42 inches; dark brown (7.5YR 4/4) sandy 
clay loam; common medium prominent strong brown 
(7.5YR 5/8) mottles at a depth of 33 to 35 inches; 
weak medium and coarse subangular blocky struc- 
ture; firm; thin patchy clay films on faces of peds; 
grayish brown (10YR 5/2) coatings on primary verti- 
cal cleavage planes; few fine fibrous roots; estimat- 
ed 5 percent gravel; medium acid; gradual wavy 
boundary. 

C—42 to 60 inches; dark brown (10YR 4/3) loam; mas- 
sive in place, weak thick platy structure if disturbed; 
estimated 7 percent gravel; firm; slightly acid. 


The solum ranges from 24 to 50 inches in thickness. 
Below the part that is influenced by agricultural lime, it 
ranges from strongly acid to neutral. The content of 
coarse fragments ranges from © to 5 percent in the 
solum and from 5 to 15 percent in the C horizon. The 
content of cobbles ranges from 0 to 3 percent in the A 
horizon and from 0 to 5 percent in the B and C horizons. 
Mottles are at a depth of 30 to 60 inches in some 
pedons. 

The Ap horizon is 6 to 9 inches thick. It has color 
value of 2 or 3 and chroma of 1 to 3. It is typically loam, 
but it can be sandy clay loam or clay loam in severely 
eroded areas. Some pedons have an A1 horizon, which 
is 1 inch to 4 inches thick. Some have an A&B horizon. 
The A2 horizon and the A2 part of the A&B and B&A 
horizons have color value of 4 to 6 and chroma of 2 or 
3. The eroded soils generally do not have an A2 horizon. 

The Bat horizon and the Bt part of the A&B and B&A 
horizons have hue of 10YR or 7.5YR and value and 
chroma of 4 or 5. They are loam, sandy clay loam, or 
clay loam. 

The C horizon has hue of 10YR or 7.5YR, value of 4 
or 5, and chroma of 3 or 4. It ranges from slightly acid to 
moderately alkaline. It is typically loam but is sandy clay 
loam or clay loam in some pedons. 
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Dakota series 


The Dakota series consists of deep, well drained soils 
that are moderately permeable in the upper part and 
very rapidly permeable in the underlying material. These 
soils are on glacial outwash plains and stream terraces. 
They formed in loamy sediments and in the underlying 
sand and gravel glacial outwash. Slope ranges from 0 to 
6 percent. 

The mean annual temperature of the Dakota soils in 
this survey area is a few degrees lower than is defined 
as the range for the Dakota series. This difference, how- 
ever, does not alter the use or behavior of the soils. 

Dakota soils are similar to Antigo and Rosholt soils 
and are commonly adjacent to Burkhardt and Dakota 
Variant soils on the landscape. Antigo and Rosholt soils 
have an ochric epipedon. The somewhat excessively 
drained Burkhardt soils have a thinner solum than 
Dakota soils and are intermingled with those soils. The 
somewhat poorly drained Dakota Variant soils are slight- 
ly lower on the landscape. 

Typical pedon of Dakota loam, 0 to 2 percent slopes, 
1,380 feet west and 2,580 feet north of the southeast 
corner of sec. 4, T. 32 N., R. 19 W. 


Ap—0 to 10 inches; very dark brown (10YR 2/2) loam; 
moderate fine granular structure; friable; common 
roots; neutral; abrupt smooth boundary. 

A12—10 to 16 inches; very dark grayish brown (10YR 
3/2) loam; moderate very fine granular structure; 
friable; estimated 2 percent gravel; common roots; 
neutral; clear wavy boundary. 

B21t—16 to 25 inches; dark brown (10YR 4/3) loam: 
moderate fine subangular blocky structure; friable; 
estimated 3 percent gravel; thin patchy clay films on 
faces of some peds; few roots; neutral; gradual 
wavy boundary. 

B22t—25 to 30 inches; dark yellowish brown (10YR 4/4) 
loam; weak fine subangular blocky structure; very 
friable; estimated 8 percent gravel; thin patchy clay 
films on faces of some peds; few roots; slightly acid; 
gradual wavy boundary. 

IIB31t—30 to 33 inches; dark brown (7.5YR 4/4) loamy 
sand; weak medium subangular blocky structure; 
very friable; estimated 11 percent gravel; some clay 
bridging between sand grains; few roots; medium 
acid; clear wavy boundary. 

1IB32—33 to 38 inches; strong brown (7.5YR 5/6) sand; 
single grained; loose; estimated 11 percent gravel; 
medium acid; abrupt wavy boundary. 

1C—38 to 60 inches; light yellowish brown (10YR 6/4) 
stratified sand, coarse sand, and gravel; single 
grained; loose; medium acid. 


The solum ranges from 28 to 45 inches in thickness 
and the depth to loamy sand or sand from 24 to 40 
inches. The mollic epipedon ranges from 10 to 17 inches 
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in thickness. The content of coarse fragments ranges 
from 0 to 15 percent in the upper part of the profile and 
from 0 to 30 percent in the IIB3t and IIC horizons. The 
IC horizon and the part of the solum that is not influ- 
enced by agricultural lime range from strongly acid to 
neutral. Some pedons have dolomitic limestone bedrock 
within a depth of 40 to 60 inches. 

The Ap and Ai2 horizons have color value of 2 or 3 
and chroma of 1 or 2. The Bt horizon has hue of 10YR 
or 7.5YR, value of 3 to 5, and chroma of 3 or 4. It is 
dominantly loam or sandy clay loam but has thin subhori- 
zons of clay loam in some pedons. The IIB3 horizon has 
hue of 10YR or 7.5YR, value of 3 to 5, and chroma of 3 
to 6. It is loamy sand, sandy loam, sand, gravelly loamy 
sand, or gravelly sand. The IIC horizon has color value 
of 4 to 6 and chroma of 2 to 5. It is stratified sand and 
gravel or gravelly or very gravelly sand or coarse sand. 


Dakota Variant 


The Dakota Variant consists of deep, somewhat poorly 
drained soils that are moderately permeable in the upper 
part and very rapidly permeable in the underlying materi- 
al. These soils are on outwash plains and stream ter- 
races. They formed in loamy sediments and in the under- 
lying sand and gravel glacial outwash. Slope ranges from 
0 to 3 percent. 

Dakota Variant soils are similar to Brill and Poskin 
soils and are commonly adjacent to Burkhardt, other 
Dakota, and Hubbard soils on the landscape. The mod- 
erately well drained Brill and somewhat poorly drained 
Poskin soils have an ochric epipedon. The somewhat 
excessively drained Burkhardt and Hubbard soils and the 
well drained Dakota soils are slightly higher on the land- 
scape. 

Typical pedon of Dakota Variant silt loam, 0 to 3 per- 
cent slopes, 1,520 feet east and 1,340 feet south of the 
northwest corner of sec. 3, T. 32 N., R. 19 W. 


Ai—0 to 8 inches; black (10YR 2/1) silt loam; moderate 
medium granular structure; friable; estimated 2 per- 
cent gravel; many roots; medium acid; clear wavy 
boundary. 

A3—8 to 13 inches; very dark grayish brown (10YR 3/2) 
silt loam; moderate fine granular structure; friable; 
estimated 2 percent gravel; common roots; medium 
acid; clear wavy boundary. 

B21t—13 to 20 inches; dark brown (10YR 4/3) loam; 
common medium and fine faint grayish brown (10YR 
5/2) and common medium prominent yellowish 
brown (10YR 5/6) mottles; moderate medium and 
fine subangular blocky structure; friable; thin patchy 
clay films on faces of some peds; estimated 6 per- 
cent gravel; common roots; medium acid; clear wavy 
boundary. 

B22t—20 to 29 inches; dark yellowish brown (10YR 4/4) 
loam; common medium distinct grayish brown (10YR 
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5/2) and strong brown (7.5YR 5/6) mottles; weak 
fine subangular blocky structure; very friable; thin 
patchy clay films on faces of some peds; estimated 
10 percent gravel; few roots; medium acid; clear 
wavy boundary. 

IIB8—29 to 34 inches; brown (10YR 5/3) gravelly loamy 
coarse sand; few fine prominent yellowish brown 
(10YR 5/6) mottles; single grained; loose; few roots; 
estimated 16 percent gravel; few roots; slightly acid; 
clear wavy boundary. 

liC—34 to 60 inches; light yellowish brown (10YR 6/4) 
stratified sand and gravel; single grained; loose; 
black (5YR 2/1) stains on sand and gravel particles 
in some strata; slightly acid. 


The solum ranges from 24 to 40 inches in thickness 
and the depth to glacial outwash from 20 to 36 inches. 
The upper part of the profile ranges from 0 to 10 percent 
coarse fragments. The IIB3 and IIC horizons range from 
10 to 40 percent coarse fragments and from 0 to 10 
percent cobbles. The mollic epipedon ranges from 10 to 
17 inches in thickness. The part of the solum that is not 
influenced by agricultural lime ranges from medium acid 
to neutral. 

The A1 horizon has color value of 2 or 3 and chroma 
of 1 or 2. Some pedons have an Ap horizon. The B2t 
horizon has hue of 10YR or 7.5YR and value and 
chroma of 3 to 5. It is loam, sandy loam, or sandy clay 
loam. The IIBt horizon has hue of 10YR or 7.5YR, value 
of 3 to 5, and chroma of 2 to 4. It is loamy sand, sandy 
loam, gravelly loamy sand, gravelly sandy loam, or grav- 
elly loamy coarse sand. The IIC horizon is stratified sand 
and gravel or gravelly coarse sand. It is slightly acid or 
neutral. 


Emmert series 


The Emmert series consists of deep, excessively 
drained, very rapidly permeable soils on kames and 
eskers on pitted outwash plains. These soils formed in 
glacial outwash sand and gravel. Slope ranges from 12 
to 35 percent. 

Emmert soils are commonly intermingled with Chetek, 
Cromwell, and Menahga soils on the landscape. These 
adjacent soils are somewhat excessively drained. 

Typical pedon of Emmert gravelly sandy loam, 12 to 
35 percent slopes, 380 feet east and 520 feet north of ; 
the southwest corner of sec. 8, T. 37 N., R. 17 W. 


A1—0 to 3 inches; very dark grayish brown (10YR 3/2) 
gravelly sandy loam; weak fine granular structure; 
very friable; many roots; estimated 16 percent gravel 
and 2 percent cobbles; slightly acid; abrupt smooth 
boundary. 

Ci—3 to 15 inches; reddish brown (5YR 4/4) gravelly 
coarse sand; single grained; loose; few roots; esti- 
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mated 50 percent gravel and 5 percent cobbles; 
slightly acid; clear wavy boundary. 

C2—15 to 60 inches; strong brown (7.5YR 5/6) stratified 
sand and gravel; single grained; loose; estimated 10 
percent cobbles; slightly acid. 


The A1 horizon is 2 to 5 inches thick. It has color 
value of 2 or 3 and chroma of 1 or 2. It ranges, by 
volume, from 15 to 45 percent coarse fragments and is 
strongly acid to slightly acid. The C horizon has hue of 
7.5YR or 5YR, value of 3 to 5, and chroma of 3 to 6. It is 
sand and gravel or gravelly or very gravelly coarse sand. 
It ranges, by volume, from 55 to 75 percent coarse 
fragments and from 0 to 10 percent cobbles. It is typical- 
ly slightly acid but ranges from strongly acid to neutral. 


Freeon series 


The Freeon series consists of deep, moderately well 
drained, moderately permeable or moderately slowly per- 
meable soils on glacial uplands. These soils formed in 
silty sediments and in the underlying sandy loam glacial 
till. Slope ranges from 2 to 6 percent. 

Freeon soils are commonly adjacent to Adolph, Amery, 
Auburndale, Magnor, and Santiago soils on the land- 
scape. The very poorly drained Adolph and poorly 
drained Auburndale soils are in depressional areas and 
are less sloping than Freeon soils. The well drained 
Amery and Santiago soils are higher on the landscape 
than Freeon soils and are more sloping. The somewhat 
poorly drained Magnor soils are slightly lower on the 
landscape than Freeon soils or are in concave areas. 

Typical pedon of Freeon silt loam, 2 to 6 percent 
slopes, 60 feet west and 180 feet north of the southeast 
corner of sec. 27, T. 37 N., R. 16 W. 


Ap—O to 8 inches; dark grayish brown (10YR 4/2) silt 
loam; weak fine subangular blocky structure; very 
friable; many roots; neutral; abrupt smooth bound- 


ary. 

A2—8 to 12 inches; brown (10YR 5/3) silt loam; moder- 
ate thin platy structure; very friable; few roots; neu- 
tral; clear wavy boundary. 

A&B—12 to 18 inches; brown (10YR 5/3) silt loam (A2); 
few fine prominent reddish yellow (7.5YR 6/6) mot- 
tles; weak thin platy structure; very friable; about 60 
percent of the horizon occurs as tongues extending 
into or completely surrounding isolated remnants of 
brown (7.5YR 5/4) silt loam (Bt); weak fine subangu- 
lar blocky structure; friable; thin patchy clay films on 
faces of some peds; few roots; slightly acid; clear 
wavy boundary. 

B&A—18 to 22 inches; brown (7.5YR 5/4) silt loam (Bt); 
few fine distinct reddish yellow (7.5YR 6/6) mottles; 
moderate medium subangular blocky structure; fri- 
able; tongues of brown (10YR 5/3) silt loam (A2) 
make up about 30 percent of the horizon; weak thin 
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platy structure; very friable; thin patchy clay films on 
faces of some peds; few roots; slightly acid; clear 
wavy boundary. 

B21t—-22 to 27 inches; brown (7.5YR 5/4) silt loam; 
common medium faint pale brown (10YR 6/3) and 
common medium distinct reddish yellow (7.5YR 6/6) 
mottles; moderate medium subangular blocky struc- 
ture; firm; thin patchy clay films on faces of peds; 
brown (10YR 5/3) coatings (A2) on some primary 
vertical faces of peds; few roots; medium acid; clear 
wavy boundary. 

IIB22t—27 to 34 inches; reddish brown (5YR 5/4) sandy 
loam; common medium distinct pale brown (10YR 
6/3) and common medium prominent light yellowish 
brown (2.5Y 6/4) mottles; weak medium subangular 
blocky structure; firm; thin patchy clay films on faces 
of some peds; estimated 9 percent gravel and 2 
percent cobbles; few roots; medium acid; clear wavy 
boundary. 

IIC—34 to 60 inches; reddish brown (2.5YR 4/4) sandy 
loam; massive; firm; estimated 8 percent gravel and 
2 percent cobbles; slightly acid. 


The solum ranges from 24 to 40 inches in thickness 
and the depth to glacial till from 15 to 30 inches. The !IB 
and IIC horizons range, by volume, from 8 to 20 percent 
coarse fragments. They have a bulk density of more 
than 1.7 grams per cubic centimeter. The part of the 
solum that is not influenced by agricultural lime ranges 
from very strongly acid to slightly acid. 

The Ap horizon is 5 to 9 inches thick. It has color 
value of 3 or 4 and chroma of 1 or 2. Some pedons 
have an A1 horizon, which is 1 inch to 4 inches thick. 
The A2 horizon and the A2 part of the A&B or B&A 
horizons have color value of 4 to 6 and chroma of 2 or 
3. They are silt loam or silt. 

The B2t horizon and the Bt part of the A&B and B&A 
horizons have hue of 10YR or 7.5YR, value of 4 to 6, 
and chroma of .3 to 5. They are silt loam or silty clay 
loam. The IIB2t horizon has hue of 7.5YR or 5YR, value 
of 4 or 5, and chroma of 3 to 6. It is dominantly loam, 
sandy clay loam, or sandy loam but is fine sandy loam in 
a few pedons. Some pedons have a IIB3 horizon. 

The IIC horizon has hue of 2.5YR or 5YR and value 
and chroma of 3 to 5. It is typically sandy loam but in 
some pedons is loamy sand or loam. It ranges from 
medium acid to neutral. 


Hubbard series 


The Hubbard series consists of deep, somewhat ex- 
cessively drained, rapidly permeable soils on outwash 
plains and stream terraces. Slope ranges from 0 to 6 
percent. 

Hubbard soils are similar to Menahga and Nymore 
soils and are commonly, adjacent to Burkhardt and 
Dakota soils on the landscape. Menahga and Nymore 
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soils have a thinner or lighter colored surface layer than 
Hubbard soils. Burkhardt soils have a heavier textured 
solum than Hubbard soils and contain more gravel in the 
solum and the C horizon. The well drained Dakota soils 
have an argillic horizon. 

Typical pedon of Hubbard loamy sand, 0 to 6 percent 
slopes, 1,970 feet north and 600 feet west of the south- 
east corner of sec. 22, T. 33 N., R. 19 W. 


Ap—O to 11 inches; very dark brown (10YR 2/2) loamy 
sand; weak fine granular structure; very friable; 
common roots; slightly acid; abrupt smooth bound- 


ary. 

A12—11 to 18 inches; very dark brown (10YR 2/2) 
loamy sand; weak medium subangular blocky struc- 
ture; very friable; common roots; slightly acid; clear 
wavy boundary. 

AC—18 to 24 inches; dark brown (7.5YR 4/4) sand; 
weak coarse subangular blocky structure; very fri- 
able; few roots; estimated 1 percent gravel; slightly 
acid; clear wavy boundary. 

C1—24 to 35 inches; dark brown (7.5YR 4/4) sand; 
weak coarse subangular blocky structure; very fri- 
able; few roots; estimated 1 percent gravel; slightly 
acid; gradual wavy boundary. 

C2—35 to 60 inches; dark yellowish brown (10YR 4/4) 
sand; single grained; loose; estimated 3 percent 
gravel; slightly acid. 


The mollic epipedon ranges from 10 to 22 inches in 
thickness. The content of coarse fragments ranges from 
0 to 5 percent in the A horizon and from 0 to 10 percent 
of the C horizon. 

The A horizon has color value of 2 or 3 and chroma of 
1 or 2. It is medium acid or slightly acid. Some pedons 
have an A3 horizon. The AC horizon has hue of 10YR or 
7.5YR, value of 3 to 5, and chroma of 2 to 4. It is 
dominantly sand or coarse sand, but the upper part is 
loamy sand or loamy coarse sand in some pedons. The 
C horizon is sand or coarse sand and is slightly acid or 
neutral. 


Lino series 


The Lino series consists of deep, somewhat poorly 
drained, rapidly permeable soils on outwash plains and 
stream terraces. These soils formed in sandy glacial 
outwash. Slope ranges from 0 to 3 percent. 

The Lino soils in this survey area have a redder C 
horizon than is defined as the range for the Lino series. 
This difference, however, does not alter the use or be- 
havior of the soils. 

Lino soils are similar to Croswell and Newson soils 
and are commonly adjacent to Croswell, Newson, and 
Omega soils on the landscape. The moderately well 
drained Croswell and somewhat excessively drained 
Omega soils are slightly higher on the landscape than 
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Lino soils. The poorly drained and very poorly drained 
Newson soils are slightly lower on the landscape. 

Typical pedon of Lino loamy fine sand, 0 to 3 percent 
slopes, 660 feet north and 55 feet west of the southeast 
corner of sec. 2, T. 36 N., R. 20 W. 


O1—1 inch to 0; dark brown (7.5YR 3/2) partly decom- 
posed litter. 

A1—O to 4 inches; very dark brown (10YR 2/2) loamy 
fine sand; weak medium subangular blocky struc- 
ture; very friable; common roots; common uncoated 
sand grains; medium acid; clear wavy boundary. 

Bi—4 to 18 inches; yellowish brown (10YR 5/4) loamy 
fine sand; few medium faint brown (7.5YR 5/4) mot- 
tles; weak coarse subangular blocky structure; very 
friable; common roots; strongly acid; clear wavy 
boundary. 

B2—18 to 26 inches; pale brown (10YR 6/3) fine sand; 
few coarse faint light brownish gray (10YR 6/2) and 
few medium faint brown (7.5YR 5/4) mottles; weak 
coarse subangular blocky structure parting to single 
grained; very friable; common roots; strongly acid; 
clear wavy boundary. 

B3—26 to 41 inches; pale brown (10YR 6/3) fine sand; 
common medium faint light brownish gray (10YR 
6/2) and many coarse prominent reddish yellow 
(7.5YR 6/8) mottles; weak coarse subangular blocky 
structure parting to single grained; very friable; few 
roots; strongly acid; clear wavy boundary. 

C—41 to 60 inches; reddish brown (5YR 5/3) fine sand; 
single grained; loose; slightly acid. 


The solum ranges from 24 to 50 inches in thickness. 
Below the part that is influenced by agricultural lime, it is 
medium acid or strongly acid. It is dominantly fine sand 
but is sand in some pedons. In some pedons the B 
horizon and the upper part of the C horizon have few to 
many mottles. 

The A1 horizon is 1 inch to 5 inches thick. It has color 
value of 2 or 3 and chroma of 1 or 2. Some pedons 


have an Ap horizon, which is 6 to 10 inches thick. The B’ 


horizon has hue of 10YR or 7.5YR, value of 4 to 6, and 
chroma of 2 to 4. It is dominantly fine sand but has 
layers of loamy fine sand in some pedons. The C horizon 
has hue of 7.5YR or 5YR, value of 5 or 6, and chroma of 
2 to 4. It is typically fine sand but is sand in some 
pedons. It is medium acid or slightly acid. 


Magnor series 


The Magnor series consists of deep, somewhat poorly 
drained, moderately slowly permeable soils on glacial 
uplands. These soils formed in silty sediments and in the 
underlying sandy loam glacial till. Slope ranges from 0 to 
6 percent. 

Magnor soils are similar to Alstad soils and are com- 
monly adjacent to Amery, Auburndale, Freeon, and San- 
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tiago soils on the landscape. Alstad soils are less acid 
than Magnor soils and formed in loam glacial till. The 
well drained Amery and Santiago soils are higher on the 
landscape than Magnor soils and are more sloping. The 
poorly drained Auburndale soils are in depressional 
areas and are less sloping. The moderately well drained 
Freeon soils are higher on the landscape than Magnor 
soils. 

Typical pedon of Magnor silt loam, 0 to 2 percent 
slopes, 380 feet west and 1,283 feet north of the south- 
east corner of sec. 10, T. 32 N., R. 15 W. 


Ap—0 to 9 inches; very dark grayish brown (10YR 3/2) 
silt loam, light brownish gray (10YR 6/2) dry; weak 
fine subangular blocky structure; friable; few roots; 
slightly acid; abrupt smooth boundary. 

A2—9 to 11 inches; light brownish gray (10YR 6/2) silt 
loam; common medium prominent brownish yellow 
(10YR 6/6) and common fine prominent strong 
brown (7.5YR 5/6) mottles; moderate thin platy 
structure parting to weak very fine subangular 
blocky; very friable; few roots; slightly acid; clear 
wavy boundary. 

B&A—11 to 18 inches; dark yellowish brown (10YR 4/4) 
silt loam (Bt); common medium distinct grayish 
brown (10YR 5/2) and strong brown (7.5YR 5/6) 
mottles; moderate medium and fine subangular 
blocky structure; friable; tongues of light brownish 
gray (10YR 6/2) silt loam (A2) make up about 40 
percent of the horizon; moderate thin platy structure; 
thin patchy clay films on faces of some peds (Bt); 
medium acid; clear wavy boundary. 

IB21t—18 to 22 inches; brown (7.5YR 4/4) loam; 
common fine and medium distinct grayish brown 
(10YR 5/2) and strong brown (7.5YR 5/6) mottles; 
moderate fine subangular blocky structure; friable; 
few roots; estimated 5 percent gravel; thin patchy 
clay films on faces of peds; strongly acid; abrupt 
wavy boundary. 

IIB22t—22 to 32 inches; reddish brown (5YR 4/4) sandy 
loam; few fine distinct light reddish brown (5YR 6/3) 
and few medium distinct strong brown (7.5YR 5/6) 
mottles; weak coarse subangular blocky structure; 
firm; few roots; estimated 7 percent gravel; thin 
patchy clay films on faces of some peds; strongly 
acid; abrupt wavy boundary. 

!l1C—32 to 60 inches; reddish brown (5YR 5/4) sandy 
loam; few medium distinct strong brown (7.5YR &/6) 
mottles; massive; firm; estimated 10 percent gravel; 
slightly acid. 


The solum ranges from 30 to 50 inches in thickness 
and the depth to glacial till from 15 to 30 inches. The 
content of ‘coarse fragments ranges from 0 to 4 percent 
in the upper part of the solum and from 5 to 12 percent 
in the IIB and IIC horizons. The content of cobbles 
ranges from 0 to 4 percent in the upper part of the 
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profile and from O to 10 percent in the JIB and IIC 
horizons. The part of the solum that is not influenced by 
agricultural lime ranges from strongly acid to slightly 
acid. The IIB and IIC horizons have a bulk density of 
more than 1.7 grams per cubic centimeter. The solum 
and the IIC horizon have faint to prominent mottles. 

The Ap horizon is 6 to 10 inches thick. It has color 
value of 3 or 4 and chroma of 2 or 3. Some pedons 
have an A1 horizon. This horizon is 2 to 4 inches thick. It 
has color value of 2 or 3 and chroma of 1 or 2. Some 
pedons have an A&B horizon. The A2 horizon and the 
A2 part of the B&A and A&B horizons have color value 
of 4 to 6 and chroma of 2 or 3. They are silt loam or silt. 

The Bt part of the B&A and A&B horizons and the 
B21t horizon, which occurs in some pedons, have hue of 
10YR or 7.5YR, value of 4 or 5, and chroma of 4 to 6. 
They are loam or silt loam. The IIB2t horizon has hue of 
7.5YR or 5YR, value of 4 or 5, and chroma of 4 to 6. 

The IIC horizon has hue of 2.5YR, 5YR, or 7.5YR; 
value of 4 or 5; and chroma of 3 to 6. It ranges from 
strongly acid to slightly acid. 


Markey series 


The Markey series consists of deep, very poorly 
drained, organic soils that are moderately rapidly perme- 
able in the organic part and rapidly permeable in the 
underlying material. These soils are in bogs in depres- 
sional areas on outwash plains, glacial lake basins, and 
glacial moraines. They formed in organic material derived 
from herbaceous plants and in the underlying sandy gla- 
cial outwash. Slope ranges from 0 to 2 percent. 

Markey soils are similar to Cathro soils and are com- 
monly adjacent to Newson, Rifle, and Seelyeville soils on 
the landscape. Cathro soils have a loamy HC horizon. 
Newson soils are sandy throughout. Rifle and Seelyeville 
soils do not have a IIC horizon within a depth of 51 
inches. 

Typical pedon of Markey muck, 1,240 feet north and 
2,080 feet east of the southwest corner of sec. 8, T. 32 
N., R. 17 W. 


Oai—O to 12 inches; black (2.5YR 2/0) broken face and 
rubbed sapric material; about 23 percent fibers, 5 
percent rubbed; weak coarse subangular blocky 
structure; slightly sticky; primarily herbaceous fibers; 
estimated 12 percent mineral content; medium acid; 
clear smooth boundary. 

Oa2—12 to 31 inches; black (10YR 2/1) broken face 
and rubbed sapric material; about 15 percent fibers, 
5 percent rubbed; weak medium and coarse suban- 
gular blocky structure; nonsticky; primarily herba- 
ceous fibers; medium acid; clear wavy boundary. 

Oa3—31 to 35 inches; very dark gray (10YR 3/1) broken 
face and rubbed sapric material; about 12 percent 
fibers, 3 percent rubbed; massive; nonsticky; primar- 
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ily herbaceous fibers; slightly acid; clear wavy 
boundary. 

liC—35 to 60 inches; grayish brown (10YR 5/2) sand; 
single grained; loose; neutral. 


Depth to the IIC horizon ranges from 16 to 50 inches. 
The fibers are mostly derived from herbaceous plants, 
but some layers contain moss fibers. Some pedons con- 
tain woody fragments, but this material is less than 15 
percent of the volume. The organic layers are dominantly 
sapric material, but same pedons have thin layers of 
hemic material totaling less than 10 inches thick. The 
organic layer has hue of 2.5YR, 10YR, 7.5YR, or 5YR; 
value of 2 or 3; and chroma of 0 to 3. It is medium acid 
or slightly acid. 

The IIC horizon is sand or loamy sand and in some 
pedons contains some gravel. It has hue of 10YR or 
2.5Y, value of 5 or 6, and chroma of 1 or 2. It is slightly 
acid or neutral. 


Menahga series 


The Menahga series consists of deep, somewhat ex- 
cessively drained, rapidly permeable soils on outwash 
plains. These soils formed in sandy glacial outwash. 
Slope ranges from 1 to 25 percent. 

Menahga soils are similar to Omega soils and are 
commonly adjacent to Cromwell, Croswell, and Lino soils 
on the landscape. Omega soils formed in fine sand. The 
upper part of Cromwell soils is sandy loam. The moder- 
ately wel! drained Croswell and somewhat poorly drained 
Lino soils are slightly lower on the landscape than Men- 
ahga soils. 

Typical pedon of Menahga loamy sand, 12 to 25 per- 
cent slopes, 240 feet south and 2,480 feet west of the 
northeast corner of sec. 17, T. 36. N., R. 17 W. 


A1i—O to 1 inch; black (10YR 2/1) loamy sand; weak 
medium granular structure; very friable; common 
roots; estimated 2 percent gravel; common uncoat- 
ed sand grains; medium acid; abrupt smooth bound- 


ary. 
A2—1 inch to 3 inches; dark grayish brown (10YR 4/2) 
loamy sand; weak medium subangular blocky struc- 
ture; very friable; common roots; estimated 2 per- 
cent gravel; medium acid; abrupt wavy boundary. 
B2-—-3 to 11 inches; dark yellowish brown (10YR 4/4) 
loamy sand; weak medium subangular blocky struc- 
ture; very friable; common roots; estimated 5 per- 
cent gravel; medium acid; clear wavy boundary. 
B3—11 to 25 inches; brown (7.5YR 4/4) sand; weak 
medium subangular blocky structure; very friable; 
few roots; estimated 8 percent gravel; medium acid; 
clear wavy boundary. 
C—25 to 60 inches; brown (7.5YR 5/4) sand; single 
grained; loose; estimated 9 percent gravel; slightly 
acid. 
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The solum ranges from 20 to 40 inches in thickness. 
Below the part that is influenced by agricultural lime, it 
ranges from very strongly acid to medium acid. The 
content of coarse fragments ranges, by volume, from 0 
to 15 percent in the solum and the C horizon. 

The A1 horizon is 1 inch to 4 inches thick. It has color 
value of 2 or 3 and chroma of 1 or 2. Some pedons 
have an Ap horizon, which is 8 to 12 inches thick. The 
A2 horizon has color value of 4 or 5 and chroma of 1 or 
2. It is loamy sand or sand. Some pedons have no A2 
horizon. The B horizon has hue of 10YR or 7.5YR, value 
of 4 or 5, and chroma of 3 to 6. It is coarse sand, sand, 
or loamy sand. The C horizon is sand or coarse sand. It 
is typically slightly acid, but it ranges to very strongly 
acid. 


Mora series 


The Mora series consists of deep, somewhat poorly 
drained, moderately slowly permeable soils on glacial 
uplands. These loamy soils are underlain by sandy loam 
glacial till. Slope ranges from 1 to 4 percent. 

The Mora soils in this survey area do not have a 
fragipan. As a result, they are a taxadjunct to the Mora 
series. This difference, however, does not alter their use 
or behavior, the soils have some of the properties of 
fragipans, such as high bulk density and firm consis- 
tence. 

Mora soils are similar to Magnor soils and are com- 
monly adjacent to Adolph, Amery, and Freeon soils on 
the landscape. The very poorly drained Adolph soils are 
in shallow depressions. The well drained Amery and 
moderately well drained Freeon soils are slightly higher 
on the landscape than Mora soils. Magnor soils contain 
more silt and less sand in the upper part of the profile 
than Mora soils. 

Typical pedon of Mora loam, 1 to 4 percent slopes, 
1,740 feet north and 460 feet east of the southwest 
corner of sec. 29, T. 35 .N., R. 15 W. 


A1—0 to 3 inches; very dark brown (10YR 2/2) loam; 


moderate medium granular structure; friable; esti- 
mated 2 percent gravel; few stones; common roots; 
medium acid; abrupt wavy boundary. 

A2—3 to 11 inches; brown (10YR 5/3) loam; few 
medium prominent strong brown (7.5YR 5/6) mot- 
tles; weak thin platy structure; very friable; estimated 
3 percent gravel; few stones; common roots; strong- 
ly acid; clear wavy boundary. 

A&B—11 to 22 inches; brown (10YR 5/3) sandy loam 
(A2); common medium prominent strong brown 
(7.5YR 5/6) mottles; weak thin platy structure; very 
friable; approximately 65 percent of the horizon 
occurs as tongues extending into or completely sur- 
rounding: isolated remnants of brown (7.5YR 4/4) 
sandy loam (Bt); weak medium subangular blocky 
structure; friable; thin patchy clay films on faces of 
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some peds; estimated 5 percent gravel; few stones; 
few roots; strongly acid; gradual wavy boundary. 

B2t—22 to 27 inches; brown (7.5YR 4/4) sandy loam; 
common fine distinct brown (7.5YR 5/2) and strong 
brown (7.5YR 5/6) mottles; weak medium and fine 
subangular blocky structure; very friable; thin patchy 
clay films on faces of most peds; estimated 8 per- 
cent gravel; few stones; few roots; medium acid; 
clear wavy boundary. 

B3t—27 to 33 inches; reddish brown (5YR 5/4) sandy 
loam; few medium distinct brown (7.5YR 5/2) mot- 
tles; weak medium subangular blocky structure; firm; 
thin patchy clay films on faces of some peds; esti- 
mated 8 percent gravel; few stones; few roots; 
medium acid; clear wavy boundary. 

C—33 to 60 inches; reddish brown (5YR 4/4) sandy 
loam; massive; firm; estimated 11 percent gravel; 
few stones; slightly acid. 


The solum ranges from 25 to 45 inches in thickness. 
Below the part that is influenced by agricultural lime, it 
ranges from strongly acid to slightly acid. The content of 
coarse fragments ranges from 0 to 20 percent in the B 
horizon and from 10 to 30 percent in the C horizon. The 
lower part of the B horizon and the C horizon have a 
bulk density of more than 1.7 grams per cubic centi- 
meter. 

The A1 horizon is 2 to 5 inches thick. It has color 
value of 2 or 3 and chroma of 1 or 2. Some pedons 
have an Ap horizon, which is 7 to 10 inches thick. The 
A2 horizon and the A2 part of the A&B horizon have 
color value of 4 to 6 and chroma of 2 or 3. In some 
pedons the A2 horizon has colors of high chroma similar 
to those of spodic horizons, but it is too thin or too 
weakly expressed to qualify as a spodic horizon. In some 
pedons plowing has mixed the A2 horizon with the Ap 
horizon. 

The B2t horizon and the Bt part of the A&B horizon 
have hue of 7.5YR or 5YR, value of 4 or 5, and chroma 
of 2 to 5. They are dominantly loam or sandy loam but 
are fine sandy loam in some pedons. The Bet horizon 
has few to many mottles with chroma of 1 or 2. 

The C horizon has hue of 7.5YR, 5YR, or 2.5YR and 
value and chroma of 3 to 6. It is medium acid or slightly 
acid. It is typically sandy loam but is fine sandy loam in 
some pedons. 


Newson series 


The Newson series consists of deep, poorly drained 
and very poorly drained, rapidly permeable soils on 
outwash plains and stream terraces. These soils formed 
in sandy outwash sediments. Slope ranges from 0 to 2 
percent. 

Newson soils are commonly adjacent to Lino and 
Markey soils on the landscape. The somewhat poorly 
drained Lino soils are higher on the landscape than 
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Newson soils. The very poorly drained Markey soils 
formed in organic sediments and are slightly lower on 
the landscape. 

Typical pedon of Newson loamy fine sand, 760 feet 
north and 300 feet west of the southeast corner of sec. 
2, T. 36N., R. 20 W. 


OQ1—1 1/2 inches to 1/2 inch; dark brown (7.5YR 3/2) 
partly decomposed litter; very strongly acid. 

O2—1/2 inch to 0; black (N 2/0) partly decomposed 
litter; extremely acid. 

A1—0 to 8 inches; very dark gray (10YR 3/1) loamy fine 
sand; weak medium subangular blocky structure; 
very friable; many roots; many uncoated sand 
grains; extremely acid; abrupt wavy boundary. 

B2g—8 to 24 inches; grayish brown (10YR 5/2) loamy 
fine sand; common medium prominent brownish 
yellow (10YR 6/6) mottles; weak fine subangular 
blocky structure; very friable; few roots; very strongly 
acid; clear wavy boundary. 

C1—24 to 37 inches; light brown (7.5YR 6/4) fine sand; 
few fine distinct light brownish gray (10YR 6/2) and 
few coarse distinct brownish yellow (10YR 6/6) mot- 
tles; single grained; loose; medium acid; gradual 
wavy boundary. 

C2—97 to 43 inches; light yellowish brown (10YR 6/4) 
fine sand; few fine distinct light brownish gray (10YR 
6/2) and few coarse distinct brownish yellow (10YR 
6/6) mottles; single grained; loose; medium acid; 
clear wavy boundary. 

C3—43 to 60 inches; reddish brown (5YR 4/4) fine sand; 
single grained; loose; slightly acid. 


The solum ranges from 20 to 40 inches in thickness 
and from medium acid to extremely acid. 

In some pedons the O horizon is as much as 5 inches 
thick. The A1 horizon is 6 to 10 inches thick. It has color 
value of 2 or 3 and chroma of 1 or 2. The B2g horizon 
has color value of 4 or 5 and chroma of 1 or 2. It is 
sand, loamy sand, fine sand, or loamy fine sand. It has 
few to many mottles. The C horizon is dominantly sand 
or fine sand but is loamy sand in some pedons. It ranges 
from very strongly acid to slightly acid. 


Nymore series 


The Nymore series consists of deep, somewhat exces- 
sively drained, rapidly permeable soils on outwash plains 
and stream terraces. These soils formed in sandy glacial 
outwash. Slope ranges from 0 to 3 percent. 

The Nymore soils in this survey area contain finer 
sand and are redder than is defined as the range for the 
Nymore series. These differences, however, do not alter 
the use or behavior of the soils. 

Nymore soils are similar to Hubbard, Menahga, and 
Omega soils and are commonly adjacent to Croswell, 
Menahga, and Omega soils on the landscape. The mod- 
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erately well drained Croswell soils are slightly lower on 
the landscape than Nymore soils. Hubbard soils have a 
mollic epipedon. Menahga and Omega soils have a thin- 
ner or lighter colored surface layer than Nymore soils 
and are more sloping. 

Typical pedon of Nymore fine sand, 0 to 3 percent 
slopes, 380 feet south and 1,320 feet east of the north- 
west corner of sec. 33, T. 36 N., R. 19 W. 


O1—1 inch to 0; very dark grayish brown (10YR 3/2) 
partly decomposed litter; strongly acid. 

Ai—O0 to 8 inches; dark brown (7.5YR 3/2) fine sand; 
weak medium subangular blocky structure; very fri- 
able; common roots; strongly acid; gradual wavy 
boundary. 

Bi—8 to 15 inches; dark brown (7.5YR 4/4) fine sand; 
weak medium subangular blocky structure; very fri- 
able; common roots; medium acid; clear wavy 
boundary. 

B2—15 to 38 inches; brown (7.5YR 4/4) fine sand; weak 
coarse subangular blocky structure; very friable; 
common roots; medium acid; clear wavy boundary. 

C1—38 to 60 inches; strong brown (7.5YR 5/6) fine 
sand; few medium distinct reddish yellow (7.5YR 
6/8) mottles at 45 to 60 inches; single grained; 
loose; few roots; slightly acid. 


The solum ranges from 24 to 45 inches in thickness. 
Below the part that is influenced by agricultural lime, it is 
medium acid or strongly acid. It is dominantly fine sand, 
but in some pedons the solum and the C horizon are 
sand. Typically, these soils contain no coarse fragments, 
but in some pedons the content of these fragments is, 
by volume, as much as 10 percent in the solum and the 
C horizon. 

The A1 horizon is 4 to 8 inches thick. It has hue of 
1OYR or 7.5YR, value of 2 or 3, and chroma of 1 or 2. 
Some pedons have an Ap or A3 horizon. The B horizon 
has hue of 10YR or 7.5YR and value and chroma of 3 or 
4. It is sand or fine sand. The C horizon has hue of 
10YR, 7.5YR, or 5YR; value of 5 or 6; and chroma of 4 
to 6. It is medium acid or slightly acid. 


Omega series 


The Omega series consists of deep, somewhat exces- 
sively drained, rapidly permeable soils on outwash plains. 
These soils formed in sandy glacial outwash. Slope 
ranges from 2 to 20 percent. 

Omega soils are similar to Menahga and Nymore soils 
and are commonly adjacent to Croswell, Lino, Newson, 
and Nymore soils on the landscape. Menahga soils 
formed in sand and have no Bir horizon. Nymore soils 
have a thicker or darker colored A horizon than Omega 
soils and are less sloping. The moderately well drained 
Croswell soils, the somewhat poorly drained Lino soils, 
and the poorly drained and very poorly drained Newson 
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soils are slightly lower on the landscape than Omega 
soils. 

Typical pedon of Omega fine sand, 6 to 12 percent 
slopes, 2,440 feet north and 240 feet east of the south- 
west corner of sec. 29, T. 36.N., R. 19 W. 


O1—1 inch to 0; very dark grayish brown (10YR 3/2) 
partly decomposed litter; strongly acid; abrupt wavy 
boundary. 

A1i—O0 to 2 inches; very dark brown (10YR 2/2) fine 
sand; weak fine granular structure; very friable; 
many roots; common uncoated sand grains; medium 
acid; clear wavy boundary. 

B2ir—2 to 21 inches; reddish brown (5YR 4/4) fine sand; 
weak coarse subangular blocky structure; very fri- 
able; common roots; medium acid; gradual wavy 
boundary. 

C—21 to 60 inches; yellowish red (5YR 5/6) fine sand; 
single grained; loose; few roots to 35 inches; slightly 
acid. 


The solum ranges from 15 to 30 inches in thickness. 
Below the part that is influenced by agricultural lime, it 
ranges from very strongly acid to slightly acid. The solum 
and the C horizon typically contain no coarse fragments, 
but in some pedons the content of these fragments is as 
much as 10 percent. 

The A1 horizon is 1 inch to 3 inches thick. It has hue 
of 10YR or 7.5YR, value of 2 or 3, and chroma of 1 or 2. 
Some pedons have an Ap horizon, which is 6 to 10 
inches thick. Most have no A2 horizon, but the A1 hori- 
zon commonly has uncoated sand grains in the lower 
part. The B2ir horizon has hue of 7.5YR, 5YR; or 2.5YR; 
value of 3 to 5; and chroma of 3 or 4. The C:horizon has 
hue of 7.5YR, 5YR, or 2.5YR; value of 5 or 6; and 
chroma of 3 to 6. It ranges from strongly acid to neutral. 
It is typically fine sand but is sand in some pedons. 


Plover series 


The Plover series consists of deep, somewhat poorly 
drained, moderately permeable soils on glacial lake 
plains and terraces. These soils formed in stratified 
loamy and sandy lacustrine sediments. Slope ranges 
from 0 to 3 percent. 

Plover soils are similar to Comstock soils and are 
commonly adjacent to Alban and Barronett Variant soils 
on the landscape. Comstock soils contain more silt and 
clay in the control section than Plover soils. The well 
drained Alban soils are higher on the landscape than 
Plover soils and are more sloping. The poorly drained 
Barronett Variant soils are lower on the landscape. 

Typical pedon of Plover fine sandy loam, 0 to 3 per- 
cent slopes, 1,355 feet south and 2,600 feet east of the 
northwest corner of sec. 27, T. 35 N., R. 15 W. 


107 


Ap—O to 10 inches; very dark grayish brown (10YR 3/2) 
fine sandy loam, light brownish gray (10YR 6/2) dry; 
weak fine subangular blocky structure; very friable; 
common roots; neutral; abrupt smooth boundary. ~ 

A2—10 to 13 inches; brown (10YR 5/3) fine sandy loam; 
common medium prominent strong brown (7.5YR 
5/6) mottles; weak thick platy structure parting to 
weak fine subangular blocky; very friable; few roots; 
slightly acid; clear wavy boundary. 

B&A—13 to 18 inches; dark brown (7.5YR 4/4) fine 
sandy loam (Bt); common coarse prominent strong 
brown (7.5YR 5/8) and common fine distinct grayish 
brown (10YR 5/2) mottles; weak medium and fine 
subangular blocky structure; friable; thin patchy clay 
films; brown (10YR 5/3) fine sandy loam tongues 
(A2) make up about 35 percent of the horizon; few 
roots; strongly acid; clear wavy boundary. 

B2t—18 to 23 inches; dark brown (7.5YR 4/4) fine sandy 
loam; common medium prominent strong brown 
(7.5YR 5/8) and common medium distinct grayish 
brown (10YR 5/2) mottles; weak medium subangu- 
lar blocky structure; friable; few roots; thin patchy 
clay films on faces of most peds; about 5 percent of 
the horizon occurs as tongues of brown (10YR 5/3) 
A2 material coating vertical faces of peds; strongly 
acid; clear wavy boundary. ° 

BSt—283 to 32 inches; dark brown (7.5YR 4/4) fine sandy 
loam; common fine prominent strong brown (7.5YR 
5/8) and common fine distinct grayish brown (10YR 
5/2) mottles; weak coarse subangular blocky struc- 
ture; very friable; few roots; thin patchy clay films on 
faces of peds; thin continuous clay films in root 
channels; medium acid; clear wavy boundary. 

C—32 to 60 inches; strong brown (7.5YR 5/6) stratified 
silt, loamy fine sand, and fine sand; many medium 
prominent pinkish gray (7.5YR 6/2) mottles; mas- 
sive; friable; slightly acid. 


The solum ranges from 24 to 40 inches in thickness. 
Below the part that is influenced by agricultural lime, it 
ranges from very strongly acid to slightly acid. The con- 
trol section has few to many low and high chroma mot- 
tles. 

The Ap horizon is 6 to 10 inches thick. It has color 
value of 3 or 4 and chroma of 2 or 3. Some pedons 
have an A1 horizon, which is 1 inch to 5 inches thick. 
Some have an A&B horizon. The A2 horizon and the A2 
part of the A&B and B&A horizons have color value of 4 
to 6 and chroma of 2 or 3. They are dominantly silt loam, 
very fine sandy loam, or fine sandy loam but in some 
pedons are sandy loam or loamy fine sand. 

The B2t and B3t horizons and the Bt part of the A&B 
and B&A horizons have hue of 10YR or 7.5YR, value of 
4 to 6, and chroma of 4 or 5. They are dominantly sandy 
loam or fine sandy loam, but in some pedons they have 
thin strata of silt loam, very fine sandy loam, or loamy 
fine sand. 
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The C horizon has hue of 10YR or 7.5YR and value 
and chroma of 4 to 6. It ranges from medium acid to 
neutral. It has thin strata of loam, sandy loam, loamy 
sand, or sand in some pedons. 


Poskin series 


The Poskin series consists of deep, somewhat poorly 
drained soils that are moderately permeable in the upper 
part and very rapidly permeable in the underlying materi- 
al. These soils are on outwash plains and stream ter- 
races. They formed in silty material and in the underlying 
glacial outwash. Slope ranges from 0 to 3 percent. 

Poskin soils are similar to Dakota Variant soils and are 
commonly adjacent to Antigo, Brill, and Rosholt soils on 
the landscape. Dakota Variant soils have a mollic epipe- 
don. The well drained Antigo and Rosholt soils and the 
moderately well drained Brill soils are slightly higher on 
the landscape than Poskin soils. 

Typical pedon of Poskin silt loam, 0 to 3 percent 
slopes, 180 feet west and 2,568 feet north of the south- 
east corner of sec. 33, T. 34.N., R. 16 W. 


Ap—O to 8 inches; very dark grayish brown (10YR 3/2) 
silt loam, light brownish gray (10YR 6/2) dry; moder- 
ate fine granular structure; friable; many roots; slight- 
jy acid; abrupt smooth boundary. 

A2—8 to 12 inches; pale brown (10YR 6/3) silt; common 
fine prominent strong brown (7.5YR 5/6) mottles; 
moderate thin platy structure; very friable; few roots; 

medium acid; clear wavy boundary. 

B&A—12 to 22 inches; yellowish brown (10YR 5/4) silt 
loam (Bt); many fine distinct strong brown (7.5YR 
5/6) and grayish brown (10YR 5/2) mottles; moder- 
ate medium and fine subangular blocky structure; 
friable; thin patchy clay films on faces of some peds; 
about 35 percent of the horizon occurs as tongues 
of pale brown (10YR 6/3) silt (A2); moderate thin 
platy structure; very friable; few fine dark reddish 
brown (5YR 2/2) manganese stains; few roots; very 
strongly acid; clear wavy boundary. 

B21t—22 to 31 inches; yellowish brown (10YR 5/4) silt 
loam; many fine distinct strong brown (7.5YR 5/6) 
and grayish brown (2.5Y 5/2) mottles; moderate 
medium subangular blocky structure; friable; pale 
brown (10YR 6/3) coatings on some primary vertical 
cleavage planes; thin patchy clay films on faces of 
most peds; few fine dark reddish brown (5YR 2/2) 
manganese stains; few roots; very strongly acid; 
clear wavy boundary. 

B22t—31 to 37 inches; yellowish brown (10YR 5/4) silt 
loam; few fine distinct grayish brown (2.5Y 5/2) and 
common coarse distinct strong brown (7.5YR 5/6) 
mottles; moderate coarse subangular blocky struc- 
ture; friable; few fine dark reddish brown (5YR 2/2) 
manganese stains; thin patchy clay films on faces of 
most peds; pale brown (10YR 6/3) coatings on 
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some primary vertical cleavage planes; few roots; 
strongly acid; abrupt wavy boundary. 

1IB3—37 to 39 inches; strong brown (7.5YR 5/6) sandy 
loam; many fine faint brownish yellow (10YR 6/6), 
many fine distinct reddish yellow (SYR 6/8), and 
many fine prominent grayish brown (10YR 5/2) mot- 
tles; weak medium subangular blocky structure; very 
friable; estimated 2 to 5 percent gravel; medium 
acid; clear wavy boundary. 

1IC—39 to 60 inches; brown (7.5YR 5/4) sand and 
gravel; common medium distinct strong brown 
(7.5YR 5/6) mottles; single grained; loose; estimated 
15 percent gravel; slightly acid. 


The solum ranges from 24 to 40 inches in thickness 
and the depth to glacial outwash from 20 to 38 inches. 
The content of coarse fragments ranges, by volume, 
from 2 to 20 percent in the IIB3 horizon and from 10 to 
40 percent in the IIC horizon.. The part of the solum that 
is not influenced by agricultural lime ranges from very 
strongly acid to slightly acid. 

The Ap horizon is 6 to 10 inches thick. It has color 
value of 3 or 4 and chroma of 2 or 3. Some pedons 
have an A1 horizon. The A2 horizon and the A2 part of 
the B&A horizon have color value of 4 to 6 and chroma 
of 2 or 3. They are silt loam or silt. The Bt horizon and 
the Bt part of the B&A horizon have hue of 10YR or 
7.5YR, value of 4 or 5, and chroma of 3 or 4. They are 
silt loam or silty clay loam. The IIB3 horizon has hue of 
10YR or 7.5YR, value of 4 or 5, and chroma of 4 to 6. It 
is loam, sandy loam, or gravelly sandy loam. The IIC 
horizon is stratified sand and gravel or gravelly sand. It is 
medium acid or slightly acid. 


Rifle series 


The Rifle series consists of deep, very poorly drained, 
moderately rapidly permeable, organic soils in bogs in 
depressional areas on outwash plains, glacial lake 
basins, and glacial moraines. These soils formed in or- 
ganic material derived from herbaceous plants. Slope 
ranges from 0 to 2 percent. 

Rifle soils are similar to Seelyeville soils and are com- 
monly adjacent to Cathro, Markey, and Seelyeville soils 
on the landscape. Cathro and Markey soils have a IIC 
horizon at a depth of 16 to 51 inches. Seelyeville soils 
contain more sapric material in the control section than 
Rifle soils. 

Typical pedon of Rifle muck, 2,040 feet.north and 30 
feet west of the southeast corner of sec. 24, T. 36 N., R. 
18 W. 


Oai—O to 3 inches; dark reddish brown (5YR 2/2) 
broken face, black (N 2/0) rubbed, sapric material; 
about 10 percent fiber, 2 percent rubbed; weak fine 
subangular blocky structure; nonsticky; primarily her- 
baceous fibers; neutral; clear wavy boundary. 
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Oa2—3 to 9 inches; dark reddish brown (5YR 2/2) 
broken face, black (N 2/0) rubbed, sapric material; 
about 15 percent fiber, 4 percent rubbed; weak 
medium and fine subangular blocky structure; slight- 
ly sticky; primarily herbaceous fibers; slightly acid; 
clear wavy boundary. 

Oei—9 to 17 inches; dark brown (10YR 3/3) broken 
face, very dark grayish brown (10YR 3/2) rubbed, 
hemic material; about 65 percent fiber, 15 percent 
rubbed; moderate coarse subangular blocky struc- 
ture; nonsticky; primarily herbaceous fibers; medium 
acid; clear wavy boundary. 

Oe2—17 to 45 inches; dark brown (7.5YR 3/2) broken 
face and rubbed hemic material; about 75 percent 
fiber, 35 percent rubbed; weak thick platy structure; 
nonsticky; sodium pyrophosphate very pale brown 
(10YR 7/3); medium acid; clear wavy boundary. 

Oa3—45 to 60 inches; black (5Y 2/2) broken face and 
rubbed sapric material; about 15 percent fiber, 6 
percent rubbed; massive; slightly sticky; sodium pyr- 
ophosphate very pale brown (10YR 7/4); slightly 
acid. 


The organic material is 51 or more inches thick. The 
fibers are derived mostly from herbaceous plants, but 
some layers contain moss fibers. Some pedons contain 
woody fragments, but this material is less than 15 per- 
cent of the volume. 

The surface tier is dominantly sapric material. It has 
hue of 10YR, 7.5YR, or 5YR; value of 2 to 4; and 
chroma of 1 to 4. The control section is dominantly 
hemic material, but some pedons have layers of sapric 
or fibric material totaling less than 10 inches thick. The 
subsurface and bottom tiers have hue of 10YR, 7.5YR, 
or 5YR and value and chroma of 2 to 4. Reaction ranges 
from medium acid to neutral. 


Rosholt series 


The Rosholt series consists of deep, well drained soils 
that are moderately permeable in the upper part and 
very rapidly permeable in the underlying material. These 
soils are on glacial outwash plains and stream terraces. 
They formed in loamy sediments and in the underlying 
_ sand and gravel glacial outwash (fig. 13). Slope ranges 
from 0 to 30 percent. 

Rosholt soils are similar to Dakota soils and are com- 
monly adjacent to Chetek, Cromwell, and Cromwell Vari- 
ant soils on the landscape. Dakota soils contain more 
clay in the control section than Rosholt soils and have a 
mollic epipedon. The somewhat excessively drained 
Chetek and Cromwell soils have a thinner solum than 
Rosholt soils. The somewhat poorly drained Cromwell 
Variant soils are slightly lower on the landscape than 
Rosholt soils. 


109 


Typical pedon of Rosholt loam, 0 to 2 percent slopes, 
250 feet north and 1,480 feet east of the southwest 
corner of sec. 29, T. 34. N., R. 15 W. 


Ap—0 to 7 inches; dark grayish brown (10YR 4/2) loam; 
moderate fine subangular blocky structure parting to 
moderate medium granular; friable; estimated 3 per- 
cent gravel; many roots; slightly acid; abrupt smooth 
boundary. 

A2—7 to 14 inches; brown (10YR 5/3) loam; moderate 
medium platy structure; friable; estimated 3 percent 
gravel; many roots; slightly acid; clear wavy bound- 
ary. 

A&B—14 to 19 inches; brown (10YR:5/3) loam (A2); 
weak thick platy structure; friable; about 55 percent 
of the horizon occurs as tongues, 10 to 30 millime- 
ters thick, extending into or completely surrounding 
isolated remnants of dark brown (7.5YR 4/4) loam 
(Bt); moderate medium subangular blocky structure; 
firm; thin patchy clay films on faces of some peds; 
estimated 5 percent gravel; many roots; medium 
acid; gradual wavy boundary. 

B&A—19 to 26 inches; dark brown (7.5YR 4/4) loam 
(Bt), which makes up about 70 percent of the hori- 
zon; moderate medium subangular blocky structure; 
firm; thin patchy clay films on faces of most peds 
(Bt); tongues of brown (10YR 5/3) sandy loam (A2) 
extend to bottom of horizon; weak thick platy struc- 
ture; friable; estimated 5 percent gravel; many roots; 
medium acid; clear wavy boundary. 

B2t—26 to 32 inches; dark brown (7.5YR 4/4) sandy 
loam; moderate medium subangular blocky struc- 
ture; friable; thin patchy clay films on most vertical 
faces of peds; many roots; medium acid; clear wavy 
boundary. 

IIB3—32 to 37 inches; dark brown (7.5YR 4/4) loamy 
coarse sand; weak medium subangular blocky struc- 
ture; very friable; estimated 12 percent gravel; many 
roots; medium acid; clear wavy boundary. 

1|IC1—37 to 48 inches; dark brown (7.5YR 4/4) stratified 
coarse sand and fine gravel; single grained; loose; 
few roots; medium acid; abrupt smooth boundary. 

I1C2—48 to 60 inches; brown and strong brown (7.5YR 
5/4 and 5/6) stratified coarse sand and fine gravel; 
single grained; loose; slightly acid. 


The solum ranges from 24 to 40 inches in thickness 
and the depth to glacial outwash from 20 to 36 inches. 
The content of coarse fragments ranges from 0 to 15 
percent in the upper part of the solum, from 10 to 40 
percent in the IIB3t horizon, and from 15 to 50 percent in 
the IIC horizon. The content of cobbles ranges from 5 to 
15 percent in the IIC horizon. The part of the solum that 
is not influenced by agricultural lime ranges from strongly 
acid to slightly acid. 

The Ap horizon is 6 to 10 inches thick. It has color 
value of 3 or 4 and chroma of 2 or 3. Some vedons 
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have an A1 horizon, which is 1 inch to 4 inches thick. 
The A2 horizon and the A2 part of the A&B and B&A 
horizons have hue of 10YR or 7.5YR, value of 4 to 6, 
and chroma of 2 or 3. They are typically loam or sandy 
loam but in some pedons are loamy sand. 

The B2t horizon and the Bt part of the A&B and B&A 
horizons have hue of 7.5YR or 5YR and value and 
chroma of 3 to 5. They are sandy loam or loam. The |IB3 
horizon has hue of 7.5YR or SYR, value of 3 to 5, and 
chroma of 3 to 6. It is loamy coarse sand, loamy sand, 
sandy loam, gravelly loamy sand, or gravelly sandy loam. 

The !IC horizon is stratified coarse sand and fine 
gravel or gravelly coarse sand. It ranges from strongly 
acid to slightly acid. 


Rosholt Variant 


The Rosholt Variant consists of moderately deep, well 
drained, moderately permeable soils on bedrock-con- 
trolled uplands. These soils formed in silty sediments 
and in residuum weathered from dolomitic limestone 
bedrock. Slope ranges from 2 to 6 percent. 

Rosholt Variant soils are commonly adjacent to Antigo, 
Dakota, and other Rosholt soils on the landscape. None 
of these adjacent soils has bedrock within a depth of 40 
inches. 

Typical pedoen of Rosholt Variant silt loam, 2 to 6 
percent slopes, 45 feet south and 450 feet east of the 
northwest corner of sec. 11, T. 32 N., R. 18 W. 


Ap—0 to 10 inches; very dark grayish brown (10YR 3/2) 
silt loam, light brownish gray (10YR 6/2) dry; weak 
fine subangular blocky structure; friable; few roots; 
mildly alkaline; abrupt Smooth boundary. 

A2—10 to 11 inches; light brownish gray (10YR 6/2) silt; 
moderate thin platy structure; friable; few roots; 
mildly alkaline; abrupt smooth boundary. 

B&A—11 to 19 inches; dark yellowish brown (10YR 4/4) 
silt loam (Bt); moderate fine subangular blocky struc- 
ture; friable; thin patchy clay films (Bt); tongues of 
light brownish gray (10YR 6/2) silt (A2) make up 
about 35 percent of the horizon; moderate thin platy 
structure; few roots; mildly alkaline; abrupt wavy 
boundary. 

(IB21t—19 to 22 inches; dark brown (7.5YR 4/4) loam; 
moderate medium and fine subangular blocky struc- 
ture; firm; few roots; moderately thick dark reddish 
brown (5YR 2/2) patchy clay films; moderately alka- 
line; abrupt wavy boundary. 

IB22t—22 to 23 inches; dark brown (7.5YR 4/4) clay 
loam; moderate medium subangular blocky struc- 
ture; firm; few roots; moderately thick dark reddish 
brown (5YR 2/2) patchy clay films; moderately alka- 
line; abrupt smooth boundary. 

R—23 inches; light yellowish brown (2.5Y 6/4) dolomitic 
limestone bedrock. 
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The solum is dominantly 20 to 30 inches thick but 
ranges from 20 to 40 inches. It ranges from slightly acid 
to moderately alkaline. Typically, it contains no coarse 
fragments. In some pedons, however, the content of 
these fragments is, by volume, as much as 10 percent in 
the lower part of the solum. 

The Ap horizon is 5 to 10 inches thick. It has color 
value of 2 to 4 and chroma of 2 or 3. Some pedons have 
an A1 horizon, which is 1 inch to 4 inches thick. Some 
have an A&B horizon. The A2 horizon and the A2 part of 
the B&A and A&B horizons have color value of 4 to 6 
and chroma of 2 or 3. They are silt loam or silt. In some 
pedons plowing has mixed the A2 horizon with the Ap 
horizon. 

Some pedons have a B2t horizon. The Bt part of the 
B&A and A&B horizons and the B2t horizon have hue of 
10YR or 7.5YR and value and chroma of 4 or 5. They 
are typically silt loam but are loam in some pedons. The 
IB2t horizon has hue of 7.5YR or 5YR and value and 
chroma of 3 to 5. It is loam, clay loam, or silty clay loam. 


Santiago series 


The Santiago series consists of deep, well drained, 
moderately permeable or moderately slowly permeable 
soils on glacial uplands. These soils formed in silty sedi- 
ments and in the underlying sandy loam glacial till (fig. 
14). Slope ranges from 1 to 20 percent. 

Santiago soils are similar to Amery and Cushing soils 
and are commonly adjacent to Amery, Auburndale, 
Freeon, and Magnor soils on the landscape. Amery soils 
contain less clay in the control section than Santiago 
soils. Cushing soils are less acid than Santiago soils and 
are underlain by loam glacial till. The poorly drained 
Auburndale, moderately well drained Freeon, and some- 
what poorly drained Magnor soils are lower on the land- 
scape than Santiago soils and are less sloping. 

Typical pedon of Santiago silt loam, 1 to 6 percent 
slopes, 210 feet east and 1,210 feet south of the north- 
west corner of sec. 15, T. 32.N., R. 16 W. 


01—1 inch to 0; dark brown (7.5YR 3/2) partly decom- 
posed litter. 

A1i—0 to 3 inches; very dark brown (10YR 2/2) silt loam; 
weak fine subangular blocky structure; friable; many 
roots; slightly acid; abrupt wavy boundary. 

A2—3 to 12 inches; brown (10YR 5/3) silt loam; weak 
thin platy structure parting to weak very fine suban- 
gular .blocky; very friable; common roots; medium 
acid; clear wavy boundary. 

B&A—12 to 18 inches; yellowish brown (10YR 5/4) silt 
loam (Bt); moderate fine subangular blocky struc- 
ture; friable; thin patchy clay films on faces of some 
peds; tongues of brown (10YR 5/3) silt loam (A2) 
make up about 30 percent of the horizon; weak very 
fine subangular blocky structure; very friable; 
common roots; strongly acid; clear wavy boundary. 
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B21t—18 to 24 inches; yellowish brown (10YR 5/4) silt 
loam; moderate fine subangular blocky structure; fri- 
able; thin patchy clay films on faces of some peds; 
coatings of brown (10YR 5/3) A2 material on some 
vertical faces of peds; estimated 1 percent gravel; 
common roots; strongly acid; clear wavy boundary. 

IIB22t—24 to 28 inches; brown (7.5YR 5/4) loam; moc- 
erate medium subangular blocky structure; firm; 
moderately thick dark brown (7.5YR 4/4) clay films 
on faces of peds; estimated 9 percent gravel; 
strongly acid; clear wavy boundary. 

1IB3t—28 to 38 inches; brown (7.5YR 5/4) sandy loam; 
moderate medium subangular blocky structure; firm; 
thin patchy dark brown (7.5YR 4/4) clay films on 
faces of some peds; few black (N 2/0) manganese 
stains; estimated 10 percent gravel; strongly acid; 
clear wavy boundary. 

IIC—38 to 60 inches; reddish brown (SYR 4/4) sandy 
loam; massive; firm; estimated 10 percent gravel; 
slightly acid. 


‘The solum ranges from 24 to 40 inches in thickness 
and the depth to glacial till from 15 to 30 inches. The IIB 
and 1IC horizons range, by volume, from 8 to 20 percent 
coarse fragments. They have a bulk density of more 
than 1.7 grams per cubic centimeter. The part of the 
solum that is not influenced by agricultural lime ranges 
from very strongly acid to slightly acid. 

The A1 horizon is 1 inch to 4 inches thick. It has color 
value of 2 or 3 and chroma of 1 or 2. Some pedons 
have an Ap horizon, which is 6 to 10 inches thick. Some 
have an A&B horizon. The A2 horizon and the A2 part of 
the B&A and A&B horizons have color value of 4 to 6 
and chroma of 2 or 3. They are silt loam or silt. 

The B2t horizon and the Bt part of the B&A and A&B 
horizons have hue of 7.5YR or 10YR and value and 
chroma of 4 or 5. The IIB2t horizon has hue of 5YR or 
7.5YR and value and chroma of 3 to 5. It is typically 
loam or sandy loam but in some pedons is fine sandy 
loam. Some pedons do not have a IIB3 horizon. 

The IIC horizon has hue of 2.5YR or 5YR and value 
and chroma of 3 to 5. It is typically sandy loam but is 
loamy sand or loam in some pedons. It is medium acid 
or slightly acid. 


Seelyeville series 


The Seelyeville series consists of deep, very poorly 
drained, moderately rapidly permeable, organic soils in 
depressional areas on outwash plains, glacial lake 
basins, and glacial moraines. These soils formed in or- 
ganic material derived from herbaceous plants. Slope 
ranges from 0 to 2 percent. 

Seelyeville soils are similar to Rifle soils and are com- 
monly adjacent to Cathro, Markey, and Rifle soils on the 
landscape. Cathro and Markey soils have a IIC horizon 
at a depth of 16 to 51 inches. Rifle soils have a higher 
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content of hemic material in the control section than 
Seelyeville soils. 

Typical pedon of Seelyeville muck, 1,340 feet north 
and 380 feet west of the southeast corner of sec. 9, T. 
36 N., R. 18 W. 


Oi1—0 to 1 inch; pale brown (10YR 6/3) broken face 
and rubbed fibric material; about 95 percent sphag- 
num moss rubbed; massive; nonsticky; slightly acid; 
abrupt wavy boundary. 

Oai—1 inch to 6 inches; very dark brown (10YR 2/2) 
broken face and rubbed sapric material; about 15 
percent fiber, 5 percent rubbed; weak medium su- 
bangular blocky structure; slightly sticky; primarily 
herbaceous fibers; medium acid; clear wavy bound- 
ary. 

Oe1—6 to 14 inches; dark brown (7.5YR 4/2) broken 
face, dark brown (7.5YR 3/2) rubbed, hemic materi- 
al; about 30 percent fiber, 18 percent rubbed; weak 
coarse subangular blocky structure; nonsticky; pri- 
marily herbaceous fibers; sodium pyrophosphate 
light yellowish brown (10YR 6/4); medium acid; 
abrupt wavy boundary. 

Oa2—14 to 58 inches; dark brown (7.5YR 3/2) broken 
face and rubbed sapric material; about 19 percent 
fiber, 10 percent rubbed; massive; nonsticky; primar- 
ily herbaceous fibers; sodium pyrophosphate yellow- 
ish brown (10YR 5/4); medium acid; clear wavy 
boundary. 

Oa3—58 to 60 inches; strong brown (7.5YR 5/6) broken 
face, dark brown (7.5YR 3/2) rubbed, sapric materi- 
al; about 60 percent fiber, 12 percent rubbed; weak 
thin platy structure; nonsticky; primarily herbaceous 
(moss) fibers; medium acid. 


The organic material is 51 or more inches thick. The 
fibers are derived mostly from herbaceous plants, but 
some layers contain moss fibers. The soils typically con- 
tain no woody fragments, but in some pedons a small 
amount is in the surface tier. 

Some pedons have a fibric layer of moss fibers at the 
surface, but this layer is less than 6 inches thick. The 
control section is medium acid to neutral. It ranges from 
10 to 25 percent mineral material. It is primarily sapric 
material, but in some pedons the subsurface and bottom 
tiers have layers of hemic material totaling less than 10 
inches thick. The sapric material has hue of 10YR or 
7.5YR, value of 2 or 3, and chroma of 1 or 2, broken 
face and rubbed. 


Warman Variant 


The Warman Variant consists of deep, poorly drained 
and very poorly drained soils that are moderately rapidly 
permeable in the upper part and very rapidly permeable 
in the underlying material. These soils are on glacial 
outwash plains and stream terraces. They formed in 
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loamy sediments and in the underlying sand and gravel 
glacial outwash. Slope ranges from 0 to 2 percent. 

Warman Variant soils are commonly adjacent to Brill, 
Cromwell Variant, and Poskin soils. The moderately well 
drained Brill and somewhat poorly drained Poskin soils 
contain more silt in the control section than Warman 
Variant soils and are slightly higher on the landscape. 
The somewhat poorly drained Cromwell Variant soils 
also are slightly higher on the landscape. 

Typical pedon of Warman Variant sandy loam, 200 
feet west and 2,020 feet north of the southeast corner of 
sec. 10, T. 36.N., R. 18 W. 


0O1—1 inch to 0; dark brown (10YR 3/3) and dark yel- 
lowish brown (10YR 4/4) partly decomposed litter; 
medium acid; abrupt smooth boundary. 

A1+O to 6 inches; very dark gray (10YR 3/1) sandy 
loam; weak medium and fine subangular blocky 
structure; friable; common roots; medium acid; clear 
wavy boundary. 

A3—6 to 9 inches; very dark gray (10YR 3/1) sandy 
loam; common fine prominent strong brown (7.5YR 
5/6) and few medium distinct gray (10YR 5/1) mot- 
tles; weak medium subangular blocky structure; fri- 
able; estimated 5 percent gravel; common roots; 
strongly acid; clear wavy boundary. 

Bg—9 to 19 inches; gray (10YR 6/1) sandy loam; 
common fine prominent strong brown (7.5YR 5/6) 
mottles; weak coarse subangular blocky structure; 
friable; estimated 5 percent gravel; few roots; 
medium acid; clear wavy boundary. 

1IB3—19 to 28 inches; strong brown (7.5YR 5/6) gravelly 
loamy sand; few coarse distinct reddish yellow 
(7.5YR 7/6) and few coarse prominent pinkish gray 
(7.5YR 6/2) mottles; weak coarse subangular blocky 
structure; very friable; estimated 16 percent gravel; 
slightly acid; clear wavy boundary. 

IIC—28 to 60 inches; brown (7.5YR 5/4) stratified coarse 
sand and gravel; single grained; loose; slightly acid. 


The solum ranges from 24 to 40 inches in thickness 
and the depth to glacial outwash from 15 to 30 inches. 
The content of coarse fragments ranges from 0 to 10 
percent in the upper part of the solum and from 10 to 50 
percent in the IIB and IIC horizons. {n most pedons the 
solum has faint to prominent mottles. Below the part that 
is influenced by agricultural lime, it ranges from strongly 
acid to slightly acid. 

The A1 horizon is 5 to 9 inches thick. It has color 
value of 2 or 3 and chroma of 1 or 2. Some pedons 
have an Ap horizon. The Bg horizon has hue of 10YR or 
2,5Y, value of 5 to 7, and chroma of 1. It is dominantly 
sandy loam or fine sandy loam, but some pedons have 
subhorizons of loam or sandy clay loam. The IIB3 hori- 
zon has hue of 10YR, 7.5YR, or 5YR and value and 
chroma of 4 to 6. It is loamy sand, sandy loam, gravelly 
loamy sand, or gravelly sandy loam. The IIC horizon is 
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Stratified sand or coarse sand and gravel or gravelly or 
very gravelly coarse sand. It is medium acid or slightly 
acid. 


Classification of the soils 


The system of soil classification currently used was 
adopted by the National Cooperative Soil Survey in 
1965. Readers interested in further details about the 
system should refer to “Soil taxonomy”’ (8). 

The system of classification has six categories. Begin- 
ning with the broadest, these categories are the order, 
suborder, great group, subgroup, family, and series. In 
this system the classification is based on the different 
soil properties that can be observed in the field or those 
that can be inferred either from other properties that are 
observable in the field or from the combined data of soil 
science and other disciplines. .The properties selected 
for the higher categories are the result of soil genesis or 
of factors that affect soil genesis. In table 18, the soils of 
the survey area are classified according to the system. 
Categories of the system are discussed in the following 
paragraphs. 

ORDER. Ten soil orders are recognized as classes in 
the system. The properties used to differentiate among 
orders are those that reflect the kind and degree of 
dominant soil-forming processes that have taken place. 
Each order is identified by a word ending in so/. An 
example is Alfisol. 

SUBORDER. Each order is divided into suborders 
based primarily on properties that influence soil genesis 
and are important to plant growth or that are selected to 
reflect the most important variables within the orders. 
The last syllable in the name of a suborder indicates the 
order. An example is Boralf (Bor, meaning cool, plus a/f, 
from Alfisol). 

GREAT GROUP. Each suborder is divided into great 
groups on the basis of close similarities in kind, arrange- 
ment, and degree of expression of pedogenic horizons; 
soil moisture and temperature regimes; and base status. 
Each great group is identified by the name of a suborder 
and a prefix that suggests something about the proper- 
ties of the soil. An example is Glossoboralfs (G/oss, 
meaning tongued, plus bora/f, the suborder of Alfisols 
that have an albic horizon tonguing into an argillic hori- 
zon). 

SUBGROUP. Each great group may be divided into 
three subgroups: the central (typic) concept of the great 
groups, which is not necessarily the most extensive sub- 
group; the intergrades, or transitional forms to other 
orders, suborders, or great groups; and the extragrades, 
which have some properties that are representative of 
the great groups but do not indicate transitions to any 
other known kind of soil. Each subgroup is identified by 
one or more adjectives preceding the name of the great 
group. The adjective 7ypic identifies the subgroup that is 
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thought to typify the great group. An example is Typic 
Glossoboralfs. 

FAMILY. Families are established within a subgroup on 
ihe basis of similar physical and chemical properties that 
affect management. Among the properties considered in 
horizons of major biological activity below plow depth are 
particle-size distribution, mineral content, temperature 
regime, thickness of the soil penetrable by roots, consis- 
tence, moisture equivalent, soil slope, and permanent 
cracks. A family name consists of the name of a sub- 
group and a series of adjectives. The adjectives are the 
class names for the soil properties used as family differ- 
entiae. An example is fine-loamy, mixed Typic Glosso- 
boralfs. 

SERIES. The series consists of soils that formed in a 
particular kind of material and have horizons that, except 
for texture of the surface soil or of the underlying sub- 
stratum, are similar in differentiating characteristics and 
in arrangement in the soil profile. Among these charac- 
teristics are color, texture, structure, reaction, consis- 
tence, and mineral and chemical composition. 


Formation of the soils 


The paragraphs that follow enumerate the factors of 
soil formation and explain the processes of soil forma- 
tion. The factors of soil formation are parent material, 
climate, vegetation, relief, and time, all of which affect 
the genesis of soils. The processes of soil formation, 
which differentiate soil horizons, are accumulation of or- 
ganic matter in the surface’ layer, leaching of carbonates 
and exchangeable bases from the solum, movement of 
silicate clays and associated sesquioxides from the A 
horizon and their accumulation in the B horizon, and 
partial destruction or degradation of the upper part of the 
illuvial B horizon. 

Santiago soils illustrate how the processes and factors 
of soil formation interact. These soils formed in silty 
sediment, or loess, over loamy glacial till. They are af- 
fected by both a cool, humid to subhumid climate and a 
mixed deciduous and coniferous forest cover. The parent 
material, climate, and vegetation are conditioned by a 
nearly level to hilly, complex relief. The extent of the 
combined influence of these four factors is determined 
by the amount of time that the factors have influenced 
soil formation, which in Santiago soils is probably about 
11,000 years. 

The genesis and morphology of Santiago soils are 
expressed generally in prominent horizons within the 
solum (3.) In these soils a thin, dark colored A1 horizon 
overlies a leached, light colored; platy A2 horizon that 
tongues into an underlying blocky B horizon in which 
clay and sesquioxide have accumulated. 

Organic matter has accumulated in the thin A1 hori- 
zon. Much of the organic matter is humus. In forested 
areas fresh or partly decomposed leaf litter is at the 
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surface. Organic acids produced during the decomposi- 
tion of this litter probably contribute to the reduction and 
solubility of iron and aluminum. They are subsequently 
leached in the profile. The result apparently is a lower 
base status and an acid solum. The base saturation in 
these soils is less, in many areas much less, than 60 
percent in some part of the argillic horizon. 

Indirectly, leaching also permits translocation of sili- 
cate clay minerals, organic matter, and sesquioxides 
from eluvial, or A2, horizons to related illuvial, or Bt, 
horizons. Apparently, the mineral species separate and 
move mechanically or in the chemically altered form of 
clay minerals from the zone of eluviation. The result is a 
substantial loss of clay and other material from the A2 
horizon. The bleached color of this horizon is primarily 
the color of the mineral separates that remain after clay 
and organic matter have been removed. 

The translocated material carried into the B horizon is 
part of an illuvial concentration of silicate clay, iron, alu- 
minum, and humus, generally in combination, in the Bt, 
or argillic, horizon. This illuvial B horizon, including the 
part formed in the loess and that formed in till, has a 
higher content of clay and possibly of fine clay than 
either the A2 horizon above or the C horizon below. Clay 
films occur as thin or moderately thick, patchy layers on 
faces of blocky structural peds in the B horizon. In areas 
of maximum accumulation, the translocated clay enters 
the natural cracks in the soil and extends into crevasses 
and openings left by plant roots, worms, and insects. 

In Santiago soils, horizons of silicate clay accumulation 
formed and later were partly destroyed. In the initial 
phase of the degradation or destruction of the B horizon, 
clay films are stripped from the primary ped faces in the 
upper part, leaving uncoated silt or sand grains. Water 
moving along vertical and, to a lesser extent, horizontal 
cleavage planes flushes the altered or unaltered clay 
from the ped faces, leaving behind skeletal frameworks 
of uncoated silt and sand. This destruction results ulti- 
mately in an intermingling of A2 and B horizons. The 
degradation commonly is manifest in tongues of uncoat- 
ed silt and sand 5 to 15 millimeters or more thick. These 
tongues extend into or through the B horizon. 

All of these processes are active in many of the soils 
of the survey area. The kind of parent material and the 
relief have, to a great extent, determined the kinds of 
soil-forming processes that are dominant and have 
caused morphological differences among the soils. 
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Glossary 


Aggregate, soil. Many fine particles held in a single 
mass or cluster. Natural soil aggregates, such as 
granules, blocks, or prisms, are called peds. Clods 
are aggregates produced by tillage or logging. 

Alluvium. Material, such as sand, silt, or clay, deposited 
on land by streams. 

Area reclaim. An area difficult to reclaim after the re- 
moval of soil for construction and other uses. Reve- 
getation and erosion control are extremely difficult. 

Available water capacity (available moisture capac- 
ity). The capacity of soils to hold water available for 
use by most plants. It is commonly defined as the 
difference between the amount of soil water at field 
moisture capacity and the amount at wilting point. It 
is commonly expressed as inches of water per inch 
of soil. The capacity, in inches, in a 60-inch profile 
or to a limiting layer is expressed as— 


Inches 
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Base saturation. The degree to which material having 
base exchange properties is saturated with ex- 
changeable bases (sum of Ca, Mg, Na, K), ex- 
pressed as a percentage of the exchange capacity. 

Bedrock. The solid rock that underlies the soil and other 
unconsolidated material or that is exposed at the 
surface. 

Boulders. Rock fragments larger than 2 feet (60 centi- 
meters) in diameter. 

Calcareous soil. A soil containing enough calcium car- 
bonate (commonly with magnesium carbonate) to 
effervesce (fizz) visibly when treated with cold, dilute 
hydrochloric acid. A soil having measurable amounts 
of calcium carbonate or magnesium carbonate. 

Clay. As a soil separate, the mineral soil particles fess 
than 0.002 millimeter in diameter. As a soil textural 
class, soil material that is 40 percent or more clay, 
less than 45 percent sand, and less than 40 percent 
silt. 

Clay film. A thin coating of oriented clay on the surface 
of a soil aggregate or lining pores or root channels. 
Synonyms: clay coat, clay skin. 

Coarse fragments. Mineral or rock particles up to 3 
inches (2 millimeters to 7.5 centimeters) in diameter. 

Coarse textured (light textured) soil. Sand or loamy 
sand. 

Cobblestone (or cobble). A rounded or partly rounded 
fragment of rock 3 to 10 inches (7.5 to 25 centi- 
meters) in diameter. 

Colluvium. Soil material, rock fragments, or both moved 
by creep, slide, or local wash and deposited at the 
bases of steep slopes. 

Complex, soil. A map unit of two or more kinds of soil 
occurring in such an intricate pattern that they 
cannot be shown separately on a soil map at the 
selected scale of mapping and publication. 

Compressible. Excessive decrease in volume of soft 
soil under load. 

Consistence, soil. The feel of the soil and the ease with 
which a lump can be crushed by the fingers. Terms 
commonly used to describe consistence are— 
Loose.—Noncoherent when dry or moist; does not 
hold together in a mass. 

Friable.—When moist, crushes easily under gentle 
pressure between thumb and forefinger and can be 
pressed together into a lump. 

Firm.—When moist, crushes under moderate pres- 
sure between thumb and forefinger, but resistance is 
distinctly noticeable. 

Plastic.—When wet, readily deformed by moderate 
pressure but can be pressed into a lump; will form a 
“wire” when rolled between thumb and forefinger. 
Sticky.—When wet, adheres to other material and 
tends to stretch somewhat and pull apart rather than 
to pull free from other material. 
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Hard.—When dry, moderately resistant to pressure; 
can be broken with difficulty between thumb and 
forefinger. 

Soft.—When dry, breaks into powder or individual 
grains under very slight pressure. 

Cemented.—Hard; little affected by moistening. 

Contour stripcropping (or contour farming). Growing 
crops in strips that follow the contour. Strips of 
grass or close-growing crops are alternated with 
strips of clean-tilled crops or summer fallow. 

Control section. The part of the soil on which classifica- 
tion is based. The thickness varies among different 
kinds of soil, but for many it is 40 or 80 inches (1 or 
2 meters). 

Corrosive. High risk of corrosion to uncoated steel or 
deterioration of concrete. 

Cover crop. A close-growing crop grown primarily to 
improve and protect the soil between periods of 
regular crop production, or a crop grown between 
trees and vines in orchards and vineyards. 

Cutbanks cave. Unstable walls of cuts made by earth- 
moving equipment. The soil sloughs easily. 

Deferred grazing. A delay in grazing until range plants 
have reached a specified stage of growth. Grazing is 
deferred in order to increase the vigor of forage and 
to allow desirable plants to produce seed. Contrasts 
with continuous grazing and rotation grazing. 

Depth to rock. Bedrock at a depth that adversely af- 
fects the specified use. 

Diversion (or diversion terrace). A ridge of earth, gen- 
erally a terrace, built to protect downslope areas by 
diverting runoff from its natural course. 

Drainage class (natural). Refers to the frequency and 
duration of periods of saturation or partial saturation 
during soil formation, as opposed to altered drain- 
age, which is commonly the result of artificial drain- 
age or irrigation but may be caused by the sudden 
deepening of channels or the blocking of drainage 
outlets. Seven classes of natural soil drainage are 
recognized: 

Excessively drained.—Water is removed from the 
soil very rapidly. Excessively drained soils are com- 
monly very coarse textured, rocky, or shallow. Some 
are steep. All are free of the mottling related to 
wetness. 

Somewhat excessively drained.—Water is removed 
from the soil rapidly. Many somewhat excessively 
drained soils are sandy and rapidly pervious. Some 
are shallow. Some are so steep that much of the 
water they receive is lost as runoff. All are free of 
the mottling related to wetness. 

Weill drained. —Water is removed from the soil readi- 
ly, but not rapidly. It is available to plants throughout 
most of the growing season, and wetness does not 
inhibit growth of roots for significant periods during 
most growing seasons. Well drained soils are com- 
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monly medium textured. They are mainly free of 
mottling. 

Moderately well drained.—Water is removed from 
the soil somewhat slowly during some periods. Mod- 
erately well drained soils are wet for only a short 
time during the growing season, but periodically for 
long enough that most mesophytic crops are affect- 
ed. They commonly have a slowly pervious layer 
within or directly below the solum, or periodically 
receive high rainfall, or both. 

Somewhat poorly drained.—Water is removed slowly 
enough that the soil is wet for significant periods 
during the growing season. Wetness markedly re- 
stricts the growth of mesophytic crops unless artifi- 
cial drainage is provided. Somewhat poorly drained 
soils commonly have a slowly pervious layer, a high 
water table, additional water from seepage, nearly 
continuous rainfall, or a combination of these. 

Poorly drained.—Water is removed so slowly that 
the soil is saturated periodically during the growing 
season or remains wet for long periods. Free water 
is commonly at or near the surface for long enough 
during the growing season that most mesophytic 
crops cannot be grown unless the soil is artificially 
drained. The soil is not continuously saturated in 
layers directly below plow depth. Poor drainage re- 
sults from a high water table, a slowly pervious layer 
within the profile, seepage, nearly continuous rain- 
fall, or a combination of these. 

Very poorly drained.—Water is removed from the 
soil so slowly that free water remains at or on the 
surface during most of the growing season. Unless 
the soil is artificially drained, most mesophytic crops 
cannot be grown. Very poorly drained soils are com- 
monly level or depressed and are _ frequently 
ponded. Yet, where rainfall is high and nearly con- 
tinuous, they can have moderate or high slope gradi- 
ents, as for example in “hillpeats’ and “climatic 
moors.” 

Drainage, surface. Runoff, or surface flow of water, 
from an area. 

Eluviation. The movement of material in true solution or 
colloidal suspension from one place to another 
within the soil. Soil horizons that have lost material 
through eluviation are eluvial; those that have re- 
ceived material are illuvial. 

Eolian soil material. Earthy parent material accumulated 
through wind action; commonly refers to sandy ma- 
terial in dunes or to loess in blankets on the surface. 

Erosion. The wearing away of the land surface by run- 

ning water, wind, ice, or other geologic agents and 
by such processes as gravitational creep. 
Erosion (geologic). Erosion caused by geologic proc- 
esses acting over long geologic periods and result- 
ing in the wearing away of mountains and the build- 
ing up of such landscape features as flood plains 
and coastal plains. Synonym: natural erosion. 
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Erosion (accelerated). Erosion much more rapid 
than geologic erosion, mainly as a result of the ac- 
tivities of man or other animals or of a catastrophe 
in nature, for example, fire, that exposes a bare 
surface. 

Esker (geology). A narrow, winding ridge of stratified 
gravelly and sandy drift deposited by a stream flow- 
ing in a tunnel beneath a glacier. 

Excess fines. Excess silt and clay. The soil does not 
provide a source of gravel or sand for construction 
purposes. 

Favorable. Favorable soil features for the specified use. 

Fertility, soil. The quality that enables a soil to provide 
plant nutrients, in adequate amounts and in proper 
balance, for the growth of specified plants when 
light, moisture, temperature, tilth, and other growth 
factors are favorable. 

Fibric soil material (peat). The least decomposed of all 
organic soil material. Peat contains a large amount 
of well preserved fiber that is readily identifiable ac- 
cording to botanical origin. Peat has the lowest bulk 
density and the highest water content at saturation 
of all organic soil material. 

Fine textured (heavy textured) soil. Sandy clay, silty 
clay, and clay. 

Flooding. The temporary covering of soil with water 
from overflowing streams, runoff from adjacent 
slopes, and tides. Frequency, duration, and probable 
dates of occurrence are estimated. Frequency is 
expressed as none, rare, occasional, and frequent. 
None means that flooding is not probable; rare that 
it is unlikely but possible under unusual weather 
conditions; occasional that it occurs on an average 
of once or less in 2 years; and frequent that it 
occurs on an average of more than once in 2 years. 
Duration is expressed as very brief if less than 2 
days, brief if 2 to 7 days, and /ong if more than 7 
days. Probable dates are expressed in months; No- 
vember-May, for example, means that flooding can 
occur during the period November through May. 
Water standing for short periods after rainfall or 
commonly covering swamps and marshes is not 
considered flooding. 

Flood plain. A nearly level alluvial plain that borders a 
stream and is subject. to flooding unless protected 
artificially. 

Foot slope. The inclined surface at the base of a hill. 

Forage. Plant material used as feed by domestic ani- 
mals. Forage can be grazed or cut for hay. 

Fragipan. A loamy, brittle subsurface horizon low in po- 
rosity and content of organic matter and low or 
moderate in clay but high in silt or very fine sand. A 
fragipan appears cemented and restricts roots. 
When dry, it is hard or very hard and has a higher 
bulk density than the horizon or horizons above. 
When moist, it tends to rupture suddenly under pres- 
sure rather than to deform slowly. 
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Frost action. Freezing and thawing of soil moisture. 
Frost action can damage structures and plant roots. 

Genesis, soil. The mode of origin of the soil. Refers 
especially to the processes or soil-forming factors 
responsible for the formation of the solum, or true 
soil, from the unconsolidated parent material. 

Glacial drift (geology). Pulverized and other rock materi- 
al transported by glacial ice and then deposited. 
Also the assorted and unassorted material deposit- 
ed by streams flowing from glaciers. 

Glacial outwash (geology). Gravel, sand, and silt, com- 
monly stratified, deposited by melt water as it flows 
from glacial ice. 

Glacial till (geology). Unassorted, nonstratified glacial 
drift consisting of clay, silt, sand, and boulders trans- 
ported and deposited by glacial ice. 

Glaciofluvial deposits (geology). Material moved by gla- 
ciers and subsequently sorted and deposited by 
streams flowing from the melting ice. The deposits 
are stratified and occur as kames, eskers, deltas, 
and outwash plains. 

Glaciolacustrine deposits. Material ranging from fine 
clay to sand derived from glaciers and deposited in 
glacial lakes by water originating mainly from the 
melting of glacial ice. Many are interbedded or lami- 
nated. 

Gleyed soil. A soil having one or more neutral gray 
horizons as a result of waterlogging and lack of 
oxygen. The term “gleyed” also designates gray ho- 
rizons and horizons having yellow and gray mottles 
as a result of intermittent waterlogging. 

Grassed waterway. A natural or constructed waterway, 
typically broad and shallow, seeded to grass as pro- 
tection against erosion. Conducts surface water 
away from cropland. 

Gravel. Rounded or angular fragments of rock up to 3 
inches (2 millimeters to 7.5 centimeters) in diameter. 
An individual piece is a pebble. 

Gravelly soil material. Material from 15 to 50 percent, 
by volume, rounded or angular rock fragments, not 
prominently flattened, up to 3 inches (7.5 centi- 
meters) in diameter. 

Green manure (agronomy). A soil-improving crop grown 
to be plowed under in an early stage of maturity or 
soon after maturity. 

Ground water (geology). Water filling all the unblocked 
pores of underlying material below the water table, 
which is the upper limit of saturation. 

Gully. A miniature valley with steep sides cut by running 
water and through which water ordinarily runs only 
after rainfall. The distinction between a gully and a 
rill is one of depth. A gully generally is an obstacle 
to farm machinery and is too deep to be obliterated 
by ordinary tillage; a rill is of lesser depth and can 
be smoothed over by ordinary tillage. 

Habitat. The natural abode of a plant or animal; refers to 
the kind of environment in which a plant or animal 
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normally lives, as opposed to the range or geo- 
graphical distribution. 

Hemic soil material (mucky peat). Organic soil material 
intermediate in degree of decomposition between 
the less decomposed fibric and the more decom- 
posed sapric material. 

Horizon, soil. A layer of soil, approximately parallel to 
the surface, having distinct characteristics produced 
by soil-forming processes. The major horizons of 
mineral soil are as follows: 

O horizon.—An organic layer, fresh and decaying 
plant residue, at the surface of a mineral soil. 

A horizon.—The mineral horizon, formed or forming 
at or near the surface, in which an accumulation of 
humified organic matter is mixed with the mineral 
material. Also, a plowed surface horizon most of 
which was originally part of a B horizon. 

A2 horizon.—A mineral horizon, mainly a residual 
concentration of sand and silt high in content of 
resistant minerals as a result of the loss of silicate 
clay, iron, aluminum, or a combination of these. 

8 horizon.—The mineral horizon below an A horizon. 
The B horizon is in part a layer of change from the 
overlying A to the underlying C horizon. The B hori- 
zon also has distinctive characteristics caused (1) by 
accumulation of clay, sesquioxides, humus, or a 
combination of these; (2) by prismatic or blocky 
structure; (3) by redder or browner colors than those 
in the A horizon; or (4) by a combination of these. 
The combined A and B horizons are generally called 
the solum, or true soil. If a soil lacks a B horizon, 
the A horizon alone is the solum. 

C horizon.—The mineral horizon or layer, excluding 
indurated bedrock, that is little affected by soil-form- 
ing processes and does not have the properties 
typical of the A or B horizon. The material of a C 
horizon may be either like or unlike that from which 
the solum is presumed to have formed. If the materi- 
al is known to differ from that in the solum, the 
Roman numeral Il precedes the letter C. 

FA layer.—Consolidated rock beneath the soil. The 
rock commonly underlies a C horizon, but can be 
directly below an A or a B horizon. 

Humus. The well decomposed, more or less stable part 
of the organic matter in mineral soils. 

Hydrologic soil groups. Refers to soils grouped accord- 
ing to their runoff-producing characteristics. The 
chief consideration is the inherent capacity of soil 
bare of vegetation to permit infiltration. The slope 
and the kind of plant cover are not considered, but 
are separate factors in predicting runoff. Soils are 
assigned to four groups. In group A are soils having 
a high infiltration rate when thoroughly wet and 
having a low runoff potential. They are mainly deep, 
well drained, and’ sandy or gravelly. In group D, at 
the other extreme, are soils having a very slow infil- 
tration rate and thus a high runoff potential. They 
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have a claypan or clay layer at or near the surface, 
have a permanent high water table, or are shallow 
over nearly impervious bedrock or other material. A 
soil is assigned to two hydrologic groups if part of 
the acreage is artificially drained and part is un- 
drained. 

Infiltration. The downward entry of water into the imme- 
diate surface of soil or other material, as contrasted 
with percolation, which is movement of water 
through soil layers or material. 

Irrigation. Application of water to soils to assist in pro- 
duction of crops. Methods of irrigation are— 
Border.—Water is applied at the upper end of a strip 
in which the lateral flow of water is controlled by 
small earth ridges called border dikes, or borders. 
Basin.—Water is applied rapidly to nearly level 
plains surrounded by levees or dikes. 

Controlled flooding.—Water is released at intervals 
from closely spaced field ditches and distributed uni- 
formly over the field. 

Corrugation.—Water is applied to small, closely 
spaced furrows or ditches in fields of close-growing 
crops or in orchards so that it flows in only one 
direction. 

Furrow.—Water is applied in small ditches made by 
cultivation implements. Furrows are used for tree 
and row crops. 

Sprinkler.—Water is sprayed over the soil surface 
through pipes or nozzles from a pressure system. 
Subirrigation.—Water is applied in open ditches or 
tile lines until the water table is raised enough to wet 
the soil. 

Wild flooding.—Water, released at high points, is 
allowed to flow onto an area without controlled dis- 
tribution. 

Kame (geology). An irregular, short ridge or hill of strati- 
fied glacial drift. 

Lacustrine deposit (geology). Material deposited in lake 
water and-exposed when the water level is lowered 
or the elevation of the land is raised. 

Leaching. The removal of soluble material from soil or 
other material by percolating water. 

Light textured soil. Sand and loamy sand. 

Liquid limit. The moisture content at which the soil 
passes from a plastic to a liquid state. 

Loam. Soil material that is 7 to 27 percent clay particles, 
28 to 50 percent silt particles, and less than 52 
percent sand particles. 

Loess. Fine grained material, dominantly of silt-sized 
particles, deposited by wind. 

Low strength. Inadequate strength for supporting loads. 

Medium textured soil. Very fine sandy loam, loam, silt 
loam, or silt. 

Mineral soil. Soil that is mainly mineral material and low 
in organic material. Its bulk density is greater than 
that of organic soil. 
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Minimum tillage. Only the tillage essential to crop pro- 
duction and prevention of soil damage. 

Miscellaneous areas. Areas that have little or no natural 
soil, are too nearly inaccessible for orderly examina- 
tion, or cannot otherwise be feasibly classified. 

Moderately coarse textured (moderately light tex- 
tured) soil. Sandy loam and fine sandy !oam. 

Moderately fine textured (moderately heavy tex- 
tured) soil. Clay loam, sandy clay loam, and silty 
clay loam. 

Moraine (geology). An accumulation of earth, stones, 
and other debris deposited by a glacier. Types are 
terminal, lateral, medial, and ground. 

Morphology, soil. The physical makeup of the soil, in- 
cluding the texture, structure, porosity, consistence, 
color, and other physical, mineral, and biological 
properties of the various horizons, and the thickness 
and arrangement of those horizons in the soil pro- 
file. 

Mottling, soil. Irregular spots of different colors that vary 
in number and size. Mottling generally indicates poor 
aeration and impeded drainage. Descriptive terms 
are as follows: abundance—few, common, and 
many, size—fine, medium, and coarse; and con- 
trast—/aint, distinct, and prominent. The size mea- 
surements are of the diameter along the greatest 
dimension. Fine indicates less than 5 millimeters 
(about 0.2 inch); medium, from 5 to 15 millimeters 
(about 0.2 to 0.6 inch); and coarse more than 15 
millimeters (about 0.6 inch). 

Muck. Dark colored, finely divided, well decomposed or- 
ganic soil material mixed with mineral soil material. 
The content of organic matter is more than 20 per- 
cent. 

Nutrient, plant. Any element taken in by a plant, essen- 
tial to its growth, and used by it in the production of 
food ‘and tissue. Plant nutrients are nitrogen, phos- 
phorus, potassium, calcium, magnesium, sulfur, iron, 
manganese, copper, boron, zinc, and perhaps other 
elements obtained from the soil; and carbon, hydro- 
gen, and oxygen obtained largely from the air and 
water. 

Outwash, glacial. Stratified sand and gravel produced 
by glaciers and carried, sorted, and deposited by 
water that originated mainly from the melting of gla- 
cial ice. Glacial outwash is commonly in valleys on 
landforms known as valley trains, outwash terraces, 
eskers, kame terraces, kames, outwash fans, or 
deltas. 

Outwash plain. A landform of mainly sandy or coarse 
textured material of glaciofluvial origin. An outwash 
plain is commonly smooth; where pitted, it is gener- 
ally low in relief. 

Parent material. The great variety of unconsolidated 
organic and mineral material in which soil forms. 
Consolidated bedrock is not yet parent material by 
this concept. 
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Ped. An individual! natural soil aggregate, such as a gran- 
ule, a prism, or a block. 

Pedon. The smallest volume that can be called “a soil.” 
A pedon is three dimensional and large enough to 
permit study of all horizons. Its area ranges from 
about 10 to 100 square feet (1 square meter to 10 
square meters), depending on the variability of the 
soil. 

Percs slowly. The slow movement of water through the 
soil adversely affecting the specified use. 

Permeability. The quality that enables the soil to trans- 
mit water or air, measured as the number of inches 
per hour that water moves through the soil. Terms 
describing permeability are very s/ow (less than 0.06 
inch), siow (0.06 to 0.20 inch), moderately slow (0.2 
to 0.6 inch), moderate (0.6 to 2.0 inches), moderate- 
ly rapid (2.0 to 6.0 inches), rapid (6.0 to 20 inches), 
and very rapid (more than 20 inches). 

Phase, soil. A subdivision of a soil series or other unit in 
the soil classification system based on differences in 
the soil that affect its management. A soil series, for 
example, may be divided into phases on the basis of 
differences in slope, stoniness, thickness, or some 
other characteristic that affects management. These 
differences are too small to justify separate series. 

pH value. (See Reaction, soil). A numerical designation 
of acidity and alkalinity in soil. 

Piping. Moving water forms subsurface tunnels or pipe- 
like cavities in the soil. 

Plasticity index. The numerical difference between the 
liquid limit and the plastic limit; the range of moisture 
content within which the soil remains plastic. 

Poorly graded. Refers to soil material consisting mainly 
of particles of nearly the same size. Because there 
is little difference in size of the particles, density can 
be increased only slightly by compaction. 

Productivity (soil). The capability of a soil for producing 
a specified plant or sequence of plants under a 
specified system of management. Productivity is 
measured in terms of output, or harvest, in relation 
to input. 

Profile, soil. A vertical section of the soil extending 
through all its horizons and into the parent material. 

Reaction, soil. The degree of acidity or alkalinity of a 
soil, expressed in pH values. A soil that tests to pH 
7.0 is described as precisely neutral in reaction be- 
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cause it is neither acid nor alkaline. The degree of 
acidity or alkalinity is expressed as— 


PH 
Extremely ACid.......cessssssteeseeseseesesesraseesseee Below 4.5 
Very strongly acid. 4.5 to 5.0 
SUPONG|Y ACID. icici cisscsiseeteessicrecvatsesatssienasdonss 5.1 to 6.5 
Medium acid.. . 5.6 to 6.0 
Slightly acid... 6.1 10 6.5 
Neutral........... 6.6 to 7.3 
Mildly alkaline........ i 24 10 7.8 
Moderately alkaline... eee eeceeeeeeee 7.9 to 8.4 
Strongly alkaline........ we 8.5 to 9.0 
Very strongly alkaline... cesses 9.1 and higher 


Residuum (residual soil material). Unconsolidated, 
weathered, or partly weathered mineral material that 
accumulates over disintegrating rock. 

Rill. A steep sided channel resulting from accelerated 
erosion. A rill is generally a few inches deep and not 
wide enough to be an obstacle to farm machinery. 

Runoff. The precipitation discharged in stream channels 
from a drainage area. The water that flows off the 
land surface without sinking in is called surface 
runoff; that which enters the ground before reaching 
surface streams is called ground-water runoff or 
seepage flow from ground water. 

Sand. As a soil separate, individual rock or mineral frag- 
ments from 0.05 millimeter to 2.0 millimeters in di- 
ameter. Most sand grains consist of quartz. As a soil 
textural class, a soil that is 85 percent or more sand 
and not more than 10 percent clay. 

Sandstone. Sedimentary rock containing dominantly 
sand-size particles. 

Sapric soil materia) (muck). The most highly decom- 
posed of all organic soil material. Muck has the least 
amount of plant fiber, the highest bulk density, and 
the lowest water content at saturation of all organic 
soil material. 

Seepage. The rapid movement of water through the soil. 
Seepage adversely affects the specified use. 

Series, soil. A group of soils, formed from a particular 
type of parent material, having horizons that, except 
for the texture of the A or surface horizon, are simi- 
lar in all profile characteristics and in arrangement in 
the soil profile. Among these characteristics are 
color, texture, structure, reaction, consistence, and 
mineralogical and chemical composition. 

Sheet erosion. The removal of a fairly uniform layer of 
soil material from the land surface by the action of 
rainfall and runoff water. 

Shrink-swell. The shrinking of soil when dry and the 
swelling when wet. Shrinking and swelling can 
damage roads, dams, building foundations, and 
other structures. It can also damage plant roots. 

Silt. As a soil separate, individual mineral particles that 
range in diameter from the upper limit of clay (0.002 
millimeter) to the lower limit of very fine sand (0.05 
millimeter). As a soil textural class, soil that is 80 
percent or more silt and less than 12 percent clay. 
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Site index. A designation of the quality of a forest site 
based on the height of the. dominant stand at an 
arbitrarily chosen age. For example, if the average 
height attained by dominant and codominant trees in 
a fully stocked stand at the age of 50 years is 75 
feet, the site index is 75 feet. 

Slope. The inclination of the land surface from the hori- 
zontal. Percentage of slope is the vertical distance 
divided by horizontal distance, then multiplied by 
100. Thus, a slope of 20 percent is a drop of 20 feet 
in 100 feet of horizontal distance. The slope classes 
in this survey area are nearly level, 0 to 2 percent, 
genily sloping or undulating, 2 to 6 percent, s/oping 
or rolling, 6 to 12 percent, moderately steep or hilly, 
12 to 20 percent, steep or very hilly, 20 to 30 per- 
cent, and very steep, more than 30 percent. These 
slope classes are represented by the letters A, B, C, 
D, E, and F, respectively. 

Slow refill. The slow filling of ponds, resulting from re- 
stricted permeability in the soil. 

Small stones. Rock fragments 3 to 10 inches (7.5 to 25 
centimeters) in diameter. Small stones adversely 
affect the specified use. 

Soil separates. Mineral particles less than 2 millimeters 
in equivalent diameter and ranging between speci- 
fied size limits. The names and sizes of separates 
recognized in the United States are as follows: very 
coarse sand (2.0 millimeters to 1.0 millimeter); 
coarse sand (1.0 to 0.5 millimeter); medium sand 
(0.5 to 0.25 millimeter); fine sand (0.25 to 0.10 milli- 
meter); very fine sand (0.10 to 0.05 millimeter); sit 
(0.05 to 0.002 millimeter); and c/ay (less than 0.002 
millimeter). 

Solum. The upper part of a soil profile, above the C 
horizon, in which the processes of soil formation are 
active. The solum in mature soil consists of the A 
and B horizons. Generally, the characteristics of the 
material in these horizons are unlike those of the 
underlying material. The living roots and other plant 
and animal life characteristics of the soil are largely 
confined to the solum. 

Stones. Rock fragments 10 to 24 inches (25 to 60 centi- 
meters) in diameter. 

Stony. Refers to a soil containing stones in numbers 
that interfere with or prevent tillage. 

Stratified. Arranged in strata, or layers. The term refers 
to geologic material. Layers in soils that result from 
the processes of soil formation are called horizons; 
those inherited from the parent material are called 
strata. 

Stripcropping. Growing crops in a systematic arrange- 
ment of strips or bands which provide vegetative 
barriers to wind and water erosion. 

Structure, soil. The arrangement of primary soil parti- 
cles into compound particles or aggregates that are 
separated from adjoining aggregates. The principal 
forms of soil structure are—p/aty (laminated), pris- 
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matic (vertical axis of aggregates longer than hori- 
zontal), columnar (prisms with rounded tops), blocky 
(angular or subangular), and granular. Structureless 
soils are either single grained (each grain by itself, 
as in dune sand) or massive (the particles adhering 
without any regular cleavage, as in many hardpans). 

Subsoil. Technically, the B horizon; roughly, the part of 
the solum below plow depth. 

Substratum. The part of the soil below the solum. 

Subsurface layer. Technically, the A2 horizon. Generally 
refers to a leached horizon lighter in color and lower 
in content of organic matter than the overlying sur- 
face layer. 

Surface soil. The soil ordinarily moved in tillage, or its 
equivalent in uncultivated soil, ranging in depth from 
4 to 10 inches (10 to 25 centimeters). Frequently 
designated as the ‘‘plow layer,” or the ‘Ap horizon.” 

Taxadjuncts. Soils that cannot be classified in a series 
recognized in the classification system. Such soils 
are named for a series they strongly resemble and 
are designated as taxadjuncts to that series be- 
cause they differ in ways too small to be of conse- 
quence in interpreting their use or management. 

Terrace. An embankment, or ridge, constructed across 
sloping soils on the contour or at a slight angle to 
the contour. The terrace intercepts surface runoff so 
that it can soak into the soil or flow slowly to a 
prepared outlet without harm. A terrace in a field is 
generally built so that the field can be farmed. A 
terrace intended mainly for drainage has a deep 
channel that is maintained in permanent sod. 

Terrace (geologic). An old alluvial plain, ordinarily flat or 
undulating, bordering a river, a lake, or the sea. A 
stream terrace is frequently called a second bottom, 
in contrast with a flood plain, and is seldom subject 
to overflow. A marine terrace, generally wide, was 
deposited by the sea. 

Texture, soil. The relative proportions of sand, silt, and 
clay particles in a mass of soil. The basic textural 
classes, in order of increasing proportion of fine 
particles, are sand loamy sand, sandy loam, foam, 
silt, silt loam, sandy clay loam, clay loam, silty clay 
loam, sandy clay, silty clay, and clay. The sand, 
loamy sand, and sandy loam classes may be further 
divided by specifying ‘‘coarse,” “fine,” or ‘‘very 
fine.” 

Thin layer. Otherwise suitable soil material too thin for 
the specified use. 

Till plain. An extensive flat to undulating area underlain 
by glacial till. 
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Tilth, soil. The condition of the soil, especially the soil 
structure, as related to the growth of plants. Good 
tilth refers to the friable state and is associated with 
high noncapillary porosity and stable structure. A soil 
in poor tilth is nonfriable, hard, nonaggregated, and 
difficult to till. 

Topsoil (engineering). Presumably a fertile soil or soil 
material, or one that responds to fertilization, ordi- 
narily rich in organic matter, used to topdress road- 
banks, lawns, and gardens. 

Upland (geology). Land at a higher elevation, in general, 
than the alluvial plain or stream terrace; land above 
the lowlands along streams. 

Unstable fill. Risk of caving or sloughing in banks of fill 
material. 

Variant, soil. A soil having properties sufficiently differ- 
ent from those of other known soils to justify a new 
series name, but the limited geographic soil area 
does not justify creation of a new series. 

Water table. The upper limit of the soil or underlying 
rock material that is wholly saturated with water. 
Water table, apparent. A thick zone of free water in 
the soil. An apparent water table is indicated by the 
level at which water stands in an uncased borehole 
after adequate time is allowed for adjustment in the 
surrounding soil. 

Water table, artesian. A water table under hydrostat- 
ic head, generally beneath an impermeable layer. 
When this layer is penetrated, the water level rises 
in an uncased borehole. 

Water table, perched. A water table standing above 
an unsaturated zone. In places an upper, or 
perched, water table is separated from a lower one 
by a dry zone. 

Weathering. All physical and chemical changes pro- 
duced in rocks or other deposits at or near the 
earth's surface by atmospheric agents. These 
changes result in disintegration and decomposition 
of the material. 

Well graded. Refers to a soil or soil material consisting 
of particles well distributed over a wide range in size 
or diameter. Such a soil normally can be easily in- 
creased in density and bearing properties by com- 
paction. Contrasts with poorly graded soil. 
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Figure 1.—Harvesting jack pine pulpwood in an area of Omega soils. 


Figure 2.—Typical area of the Amery-Santiago-Magnor map unit. Contour stripcropping and terracing are not feasible on these short, uneven slopes. 
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Figure 3.—Typical area of the Antigo-Rosholt map unit, on broad 
outwash plains. These soils are suited to Cultivated crops. 


Figure 4.—Typical area of the Burkhardt-Dakota map unit. Amery-Rock outcrop complex, 12 to 45 percent slopes, is on 
-the ridge in the background. 
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Figure 5.—Typical area of the Rosholt-Cromwell-Menahga map unit. 


Figure 6.—Pastured area of Amery-Rock outcrop complex, 2 to 12 percent 
slopes. The outcrop is igneous rock locally known as traprock. 
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Figure 7.—Typical area of Amery-Rock outcrop complex, 12 to 45 percent slopes, which generally is unsuited to 
cultivated crops, pasture, woodland, and most engineering uses. 
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Figure 8.—Red pine planted on the contour in an area of Chetek sandy loam, 12 to 20 percent slopes, eroded. 
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Figure 9.—An area of Pits, gravel. 


128 SOIL SURVEY 


Figure 11.—Typical vegetation of cattail, leatherleaf, and tamarack in an area of Seelyeville muck. 
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Figure 12.—Road damage caused by frost heaving in an area of Magnor 
silt loam. 
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Figure 13.—Profile of Rosholt loam, which formed in loamy sediments Figure 14.—Profile of Santiago silt loam, which formed in silty sediments 
and in the underlying sand and gravel glacial outwash. Depth is and in the underlying sandy loam glacial till. Depth is indicated in feet. 
indicated in feet. 
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TABLE 1.--TEMPERATURE AND PRECIPITATION DATA 


[Al] data from Amery, Wisconsin, based on records from 1930 through 1959) 


Days jAverage 
with 0.1iprecipita-~ 


i 

H , i 1 

' i t \ 

' H t i i H 

Month | Average {Average | +1 | Average | : tinch or {tion in 

| daily {| daily | Temperature {Temperature {| monthly {| Less i More | more jthe form of 

i Maximum {minimum ;equal to or jequal to or {| total i than-- {| than-- iprecipi-isnow and 

I H thigher than--;lower than--} H H itation itsleet 

i) 1 1 1 , i +: 1 I 

' J Ls Le 1 I t t t 

l F 1 F ' F 1 E 1 In t In ' In ‘ i In 

1 1 cia 1 ror 1 4 — 1 = 1 = 4 4 a 

U ' I 1 i I l I i 

{ i ' H t I i t { 
January---; 22.0 i 1.7 1 18.1 i 6.4 I 0.74 H 0.29 t 1.10 i 2 i 8.1 

i 1 ‘ ' I 1 1 1 1 

i t ' i I ' i t 1 
February--} 25.7. | 4.1 | 19.0 | Pie OFS OT ae SB 

1 1 , 1 t La ' 1 1 

' l 1 U U 1 ' I l 
March--~-- | 36.5 | 16.6 ¢ 29.9 t 22.6 ' 1.34 ! 0.46 ! 2.18 ' 4 1 9.0 

t ' { t ' ' i ' H 
April---~- t 54.5 t 32.6 i 47.1 H 39.8 2.12 1.23 1 3.09 I 6 + 1.8 

i H t t ' 1 I ' i 
Mayoennnne 1 68.3 + AW. 4 60.3 i 53.5 i 3.50 ' 2.04 5.35 } ef 1 ‘Gee 

{ 1 ' ' I I t ' H 
June------ 77.0 t 54.2 4 68.0 63.1 I 4,82 i 2.64 Hl 7.19 i 8 i 0.0 

H i ! ’ i t I i i 
July------ t 82.9 1 59.0 4 73.2 i 68.3 ' 3.40 i 1.76 4.47 i 7 | 0.0 

' ! I t I ' i I H 
August----! 80.7 | 56.7 | 71.2 66.3 | 3.76 $ 2.34 1 4.9 } 6 | 0.0 

t t I t { ' i I ' 
September-} 70.6 t 48.5 4 61.5 i 56.8 ' 2.94 i 0.97 } 4,70 i 5 1 (#) 

‘ 1 1 1 1 1 ’ 

1 ' 1 ' i A t a 1 t 
October=--1 59.2 t 37.6 |[ 51.0 t 44,0 : 1.92 H 0.60 H 2.90 H 4 1 0.8 

1 ‘ 1 ; ’ ' ' ' 

1 a U ' ' i t 1 1 
November--{ 39.4 i 22.6 | 35.8 H 26.9 I 1.52 I 0.70 I 2.05 i 4 i 5.2 

' 1 , t 1 1 I 1 1 

a i} a t ! ! t ' 1 
December-={| 26.2 i 9.8 1 22.0 H 13.4 I 0.80 H 0.28 { 1.28 I 3 | 7.7 

, 1 1 t , 1 t 4 1 

1 I ' i i i t i i 

Year---| 53.6 to Bea3- <== <= | 27.65 1 23,22 t 30.08 ! 58 + 41.2 
1 1 1 1 1 U U 1 
1 1 1 I i ' l I L 
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TABLE 2.--FREEZE DATES IN SPRING AND FALL 


[All data from Amery, Wisconsin, based on records from 1930 through 
1959] 


{ 
Probability | ‘ 
tor lower | or lower j or lower | or lower | or lower 
t U ' U 1 
Spring: 1 i H { ' 
1 t 1 1 1 
U 3 I i} ' 
2 years in 10 } f I f t 
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ss 1 1 , ‘ 
: i) 1 i) 1 
4 years in 10 t t ' 1 { 
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i f ' \ ' 
1 l ' r ' 
6 years in 10 } ' ! t H 
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1 1 1 \ ' 
U if 1 I ' 
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' i H H H 
Fall: i ' 1 i ' 
H i { i H 
2 years in 10 { H ' i ' 
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1 ' ' \ \ 
4 1 I t ' 
4 years in 10 } ' H ' ' 
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\ \ 1 ) i 
1 ' ' l 1 
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' 1 , i 1 
, , , t 1 
8 years in 10 } ' I ' I 
earlier than-{ Nov. 20 | Nov. 7 t Oct. 28} Oct. 15 | Sept. 29 
' ' i ' 1 
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TABLE 3.--ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS 


Soil name Percent 


T 

i) 

: 

{ 

d 
Ad tAdolph silt loam---------~----+-------- er rr nnn nnn tenn nnn 5,770 | 0.9 
“ALA iAlban fine sandy loam, 0 to 2 percent slopes 710 | 0.1 
AfB tAlban fine sandy loam, 2 to 6 percent slopes 3,480 | 0.6 
Afc2 ‘Alban fine sandy loam, 6 to 12 percent slopes, 1,820 | 0.3 
AfD iAlban fine sandy loam, 12 to 20 percent slopes 500 | 0.1 
Ag iAlstad loam, 0 to 3 percent Slopes-------------~- 800 | 0.1 
AlB Amery sandy loam, 1 to 6 percent slopes---------- 7,240 | 1.2 
AlC Amery sandy loam, 6 to 12 percent slopes---------- 21,240 | 3.4 
ALD ;Amery sandy loam, 12 to 20 percent slopes----------~-----~--------~---------- 13,700 | 2.2 
AlE iAmery sandy loam, 20 to 30 percent slopes--------------- merce een wor ceceee 1,590 } 0.3 
AnB iAmery silt loam, 1 to 6 percent slopes------------------ 5,530: + 0.9 
Anc iAmery silt loam, 6 to 12 percent slopes----------------- 9,480 | 1.5 
AoB iAmery complex, 1 to 6 percent slopes-~-~---------------- 3,200 } 0.5 
AoC iAmery complex, 6 to 12 percent slopes--~------------------ 22,870 | 3.7 
AoD iAmery complex, 12 to 20 percent slopese~------------------ 36,100 | 5.9 
AOE ;Amery complex, 20 to 30 percent slopes-~--------~------- 4,000 | 0.6 
Arc iAmery-Rock Outcrop complex, 2 to 12 percent slopes------ 820 | 0.1 
ArD tAmery-Rock outcrop complex, 12 to 45 percent slopes 2,600 ; 0.4 
AtA Antigo silt loam, 0 to 2 percent slopes 15,270 | 2.5 
AtB rAntigo silt loam, 2 to 6 percent slopes 46,950 | Lat 
AtC2 {Antigo silt loam, 6 to 12 percent slopes, eroded--------- ween nnn eee nee 6,330 1 1.0 
AuA {Auburndale silt loam, 0 to 3 percent slopes---------=--0------05----200--- 3,420 | 0.6 
Ba {Barronett silt loam---+--------~----- 2-220 eee ee nnn no nen en eo ee oe 2,560 | 0.4 
Be iBarronett Variant fine sandy loam------------------------+--~------+---------------- H 1,880 , 0.3 
Bf (Bluffton loamen----20---- 220 -- 3+ on - - oo - ee nnn nee 1,050 | 0.2 
BlA Brill silt loam, 0 to 3 percent slopeS--~-----------------ee55---0- 1,630 | 0.3 
BpA iBurkhardt sandy loam, 0 to 2 percent slopese--------+------------------~----- 1,370 | 0.2 
BoB iBurkhardt sandy loam, 2 to 6 percent slopes---~--~----~--------------------- 5,070 ¢ 0.8 
Bpc2 {Burkhardt sandy loam, 6 to 12 percent slopes, eroded---------~-------~------ 920 | Q.1 
CaA iCampia silt loam, 0 to 2 percent slopes---------- ween eee e ee -n-- 870 4 0.1 
CaB iCampia silt loam, 2 to 6 percent slopes-------------------~----- 1,650 | 0.3 
Cac2 ;Campia silt loam, 6 to 12 percent slopes, eroded----~------~---- 360 } 0.1 
CoB iCampia Variant loam, 2 to 6 percent slopes-------------+---~---- 1,070 } 0.2 
Cbc {Campia Variant loam, 6 to 12 percent slopes-----=--------= w---- 400 } 0.1 
CbD iCampia Variant loam, 12 to 20 percent slopes----~-----------~---- 310 | 0.1 
Ce (Cathro Mucken------ nnn ee ene ene ee ee = - 4,000 { 0.6 
ChB Chetek sandy loam, 2 to 6 percent slopes------------ 1,510 | 0.2 
chc2 iChetek sandy loam, 6 to 12 percent slopes, eroded--- 3,810 } 0.6 
Chb2 ,Chetek sandy loam, 12 to 20 percent slopes, eroded-- 4,490 | 0.7 
cmA i:Comstock silt loam, 0 to 3 percent slopes 2,630 | o.4 
CpA iComstock Variant loam, 0 to 3 percent slopes-+- 360 |} 0.1 
Cra (Cromwell sandy loam, 0 to 2 percent slopese------- -- i 680 | 0.1 
CrB iCromwell sandy loam, 2 to 6 percent slopes--------~- H 5,470 } 0.9 
cre iCromwell sandy loam, 6 to 12 percent slopes--- t G73} 14 
crD {Cromwell sandy loam, 12 to 25 percent slopes i 7,700 | 1.2 
CsA {Cromwell Variant sandy loam, 0 to 3 percent slopes--~- H 640 | 0.1 
CtaA iCroswell loamy sand, 0 to 3 percent slopes---------- H 2,410 | 0.4 
CuA tCrystal Lake silt loam, 0 to 2 percent slopes------- t 420 | 0.1 
CuB iCrystal Lake silt loam, 2 to 6 percent slopes------- H 470 | O821 
CvB iCushing loam, 2 to 6 percent slopes----------------- 4 4,460 |} Ox T 
CvC2 {Cushing loam, 6 to 12 percent slopes, eroded-------- { 3,920 } 0.6 
CvD ‘Cushing loam, 12 to 20 percent slopes-----~--------- t 4,010 | 0.6 
CvE ;Cushing loam, 20 to 30 percent slOpes-----~-----+------ een nee - === i 1,350 | 0.2 
CwD3 {Cushing soils, 12 to 25 percent slopes, severely eroded--------------- f 810 | 0.1 
cxB tCushing complex, 2 to 6 percent slopes-------~-----~------------------ H 830 | 0.1 
CxC2 ‘Cushing complex, 6 to 12 percent slopes, eroded-----~ i 770 } Oat 
CxD2 {Cushing complex, 12 to 20 percent slopes, eroded i 1,130 | 0.2 
DaA {Dakota loam, 0 to 2 percent slopesS--~---+------------ t 750 t Oot 
DaB tDakota loam, 2 to 6 percent slopes----------------~---------~- H 700 4 0.1 
DIA ‘Dakota loam, limestone substratum, 0 to 3 percent slopes------ 1 1,280 | 0.2 
DVA iDakota Variant silt loam, 0 to 3 percent slopes------ I 1,030 4 0.2 
EmD iEmmert gravelly sandy loam, 12 to 35 percent slopes ' 470 | 0.1 
Fa \Fluvaquent S------8--- 2-2 2 nn oe ee ~~ i 3,260 -] 0.5 
Fe iFluvaquents, wet i 7,990 | 3 
FnB iFreeon silt loam, 2 to 6 percent slopes------------- t 10,940 ; 1.8 
HrB iHubbard loamy sand, 0 to 6 percent slopeSe--------7-~--0--------------------------- t 2,450 ¢ 0.4 
LnA tLino loamy fine sand, 0 to 3 percent slopes-~ H 780 | 0.1 
Maa iMagnor silt loam, 0 to 2 percent slopes------~-------~------ - i 3,530 | 0.6 
MaB iMagnor silt loam, 2 to 6 percent slopes-- H 19,920 | 322: 
Mk iMarkey muck------~~-------~-------------- i 1,600 | 0.3 
MnB iMenahga loamy sand, 1 to 6 percent slopes-- i 7,850 | 1.3 
Mnc iMenahga loamy sand, 6 to 12 percent slopeS--~-------------- nen nen ene nnn ere nn neee ' 5,330 | 0.9 
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TABLE 3.--ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS--Continued 
' 1 
Map |} Soil name Acres iPercent 
symbol ' 
1 , 
I : 
MnD iMenahga loamy sand, 12 to 25 percent slopeS----9- 2-2-2222 -- nnn eee een nn en nn en nn eee 19,610 | 3.2 
MoB iMora loam, 1 to 4 percent slopes---------------- 4,480 | 0.7 
Ns tNewson loamy fine sand-------------------------- 2,640 | 0.4 
NyA iNymore fine sand, 0 to 3 percent slopes--------- 2,680 | 0.4 
OgB 1Omega fine sand, 2 to 6 percent slopes-~--------- 8,510 { 1.4 
Oge \Omega fine sand, 6 to 12 percent slopes--------- 7,810 ; 1.3 
OgD Omega fine sand, 12 to 20 percent slopes-------- 2,860 ¢ 0.5 
Pg IPits, gravel------------------------------------ 420 | 0.1 
PVA Plover fine sandy loam, 0 to 3 percent slopes--- 1,600 } 0.3 
PXA iPoskin silt loam, 0 to 3 percent slopes------------------------------- 3,240 ft 0.5 
Rf |Rifle mucke------------------------------------------------------- = 25,430 | 4.1 
RoA itRosholt loam, 0 to 2 percent slopes------------- 1,410 | 0.2 
RoB iRosholt loam, 2 to 6 percent slopes~------------ 21,960 } 3.5 
RoC2 jRosholt loam, 6 to 12 percent slopes, eroded---- 18,210 ¢ 2.9 
RoD tRosholt loam, 12 to 20 percent slopes----------- 5,210 | 0.8 
RpB tRosholt=-Cromwell complex, 2 to 6 percent slopes- 1,330 | 0.2 
Rpc tRosholt-Cromwell complex, 6 to 12 percent slopes--- 10,030 | 1.6 
RpD (tRosholt-Cromwell complex, 12 to 20 percent slopes----~------ 16,910 |} oat 
RpE |Rosholt-Cromwell complex, 20 to 30 percent slopes---------------------------------- H 2,540 | o.4 
RvB iRosholt Variant silt loam, 2 to 6 percent slopes-----<------------ oe ! 260 |} C*) 
SaB ‘Santiago silt loam, 1 to 6 percent slopes H 29,880 | 4.9 
Sac iSantiago silt loam, 6 to 12 percent slopes t 12,820 | 2.1 
SaD tSantiago silt loam, 12 to 20 percent slopesWwennneeenn- see -+--------- =~ == === ------ 1,060 } 0.2 
ScB iSantiago-Antigo silt loams, 2 to 6 percent slopes-- 6,340 | 1.0 
Sec iSantiago-Antigo silt loams, 6 to 12 percent slopes----~------------ 3,290 | 0.5 
SeD iSantiago-Antigo silt loams, 12 to 20 percent slopes 710 ; 0.1 
Se {Saprists and Aquents---<------------------- 2-2 eee e eee eee 3,960 | 0.6 
Sm iSeelyeville muck--------~-~------------------------- == 5-55 5 5 5 5 eee eee 11,630 | 1.9 
Us iUdorthents, sandy---------------------------------- -- ++ = eee 5 H 5,360 | 0.9 
Uy iUdorthents, loamy-------------------- : 2,540 | O.4 
Wy 1Warman Variant sandy loam ' 2,070 | 0.3 
H Water------~------------- ---- - 5 5 $$ ee nn ne oe oe oe 5 5 eee H 23,680 ' 3.8 
t per eeee sass beer eee =, 
: TO talesseteese sees ees eet heute esis eee sede cesses ste esse soe sens c + = 619,520 | 100.0 
i t ' 
* Less than 0,1 percent. 
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TABLE 4.--YIELDS PER ACRE OF CROPS AND PASTURE 


Absence of a yield 


Only arable soils are listed, 


figure indicates the crop is seldom grown or is not suited] 


[All yields were estimated for a high level of management. 


' 
t 
' 


Kentucky 


‘ 
? 


Soil name and 


1 
' 
’ 
\ 
' 
' 
l 
1 
' 
1 
( 
’ 
' 
1 
i 
! 
l 
1 
1 
1 
H 
1 
1 
’ 
' 
1 
1 
1 
( 
i 
I 
' 
l 
' 
' 
' 
( 


t 
f 
t 
t 
i 
i 
' 
i 
I 
' 
i 
i 
i 
i 
U 
1 
1 
‘ 
' 
' 
t 
1 
l 
' 
l 
fl 
i 
1 
i 
' 
I 
fl 
i 
I 
{ 
' 
' 


90 


90 


1 
' 
' 
t 
' 
‘ 
4 
i 
' 
' 
' 
! 
' 
1 
Il 
‘ 
i 
' 
' 
1 
1 


wn 
n i=) 
© per * 
‘= = a 
a) 
o << 
p=] 
oq 
a 
> 
o 
Eo 
vo 
=f Ww 
=] . 
pete s mn 
v je} 
qa k~ 
Ly 
n 
wn 
a 
& 
oOo 
uw 
wn Ne} 
pS) a 
wo [aa] 
Oo 
o 
oo 
oO is 
a = 
a < 
n ° 
Cet 
c 
u 
oa 
oO 
wW 
s a 
S s 
fo} (a) 
oO 
1 
i) 
1 
5 
‘ 
4 
' 
1 
a i] 
° ’ 
aQ 1 
=] 1 
> ' 
wn 1 
1 
a ‘ 
a ' 
= i 
t 
i] 
1 
1 
1 
1 
zu 
<= 


Adolph 


AfA----+------------------ 


Alban 
Af Be---- 4 --- 2 wo - 2 - ~- =e 


80 


1 
' 
Hl 
i 
1 
I 
fl 
1 
1 
' 
' 
t 
i 
J 
i 
i 


Alban 
AfC2-------------0---2---- 


2.7 


70 


Alban 
AfD----------------------- 


Alban 


3.5 


70 


14 


80 


Agecnnneewe nanan nnn --==-= | 


Alstad 


55 2.3 


65 


AlB--------------+---++---- 


55 50 


Amery 
AlC~------~-------~-------- 


45 40 


Amery 
AlD----------------------- 


Amery 


35 


Al Bonne enna eee n-ne n ne 


75 


70 


60 


55 


Amery 


AnB--------~-------------- 


Amery 
AnC----- enon nn nn enn ennen- 


Amery 
AO B--~------ = - - ee 


Amery 
AOC aoa n een enn eee nen 


Amery 
AOD wane a rene ener ne rere 


Amery 
Ye) 


Amery 


Ar C-------- 2-4-2 ene 


Amery-Rock outcrop 


ArDew------ 2 ----- eee 


Amery-Rock outcrop 


15 


85 


Ab Aww nen eee ene w een enn nn= 


Antigo 


3.3 


14 


80 


At Bew--- enn ene en nn nen 


Antigo 


12 70 3.0 


70 


AtC2--------------------+- 


Antigo 


65 3.0 


14 


80 


AUAj}------ 9-2 eee seer ne 


Auburndale 


12 70 3.0 3.0 
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See footnote at end of table. 
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TABLE 4.--YIELDS PER ACRE OF CROPS AND PASTURE--Continued 
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TABLE 4.--YIELDS PER ACRE OF CROPS AND PASTURE=-Continued 
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TABLE 4.--YIELDS PER ACRE OF CROPS AND PASTURE--Continued 
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* Animal-unit-month: The amount of forage or feed required to feed one animal unit (one cow, one horse, one 


five sheep, or five goats) for a period of 30 days. 
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TABLE 5.--CAPABILITY CLASSES AND SUBCLASSES 


[Miscellaneous areas excluded. Absence of an entry 
means no acreage] 


' Major Management concerns (Subclass) 
a ee ee a ee 


Class } Total } i T Soi 
| acreage i Erosion {| Wetness ; problem 
i i Ce) t (w) i (s) 
Hl H Acres H Acres Hl Acres 
, 1 — == 1 ii Greens 1 are std 
f I i t 

I i 2,000} | ser i == 
f i i ' 

II 1 203,625t 170,079 | 13,205 | 20,341 
) 1 rs f 
1 I U ' 

III | 129,910: 115,042 | 12,818 | 2,050 
\ ' t t 
1 ' ' 1 

IV t 126,715: 84,181 | 5,494 | 37,040 
' t) t ih 

Vv t 13,7561 --- | 13,756 1 --- 
i} 1 ' 1 
i) i ' l 

VI t 104,479 39,339 | 42,670* | 22,470 
a, i ' I 
i 1 ' ' 

VII i 8,371) 7,901 1 --- 6] 470 
t ' H i 

VIII | 6,564 --- ot 3,964 | 2,600 
I t 1 1 


* This acreage includes undrained areas of the 
organic Cathro, Markey, Rifle, and Seelyeville soils. 
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TABLE 6.--WOODLAND MANAGEMENT AND PRODUCTIVITY 


[Only the soils suitable for production of commercial trees are listed in this table. Absence of an entry ina 
column means the information was not available] 


t | Management concerns | Potential productivity [{ 
Soil name and 1Ordi- | Equip- |[{ ‘ | H H 1 
map symbol tnationt ment {Seedling! Wind- ;} Plant {| Important trees iSite | Trees to plant 
tsymbol{ limita-imortal- | throw j|competi-t tindext 
H | tion 1 ity ' hazard {tion | i { 
I 1 1 t 1 t 1 
{ t ' ' H { H ! 
Ad------~--~-~------- i Sw Severe iSevere {Severe {Severe {Black ash-------~---- } 38 {Black spruce, 
Adolph i i i \ i {Black spruce-------- i c--- t white spruce. 
' \ ' ' \ H 1 ' 
' uf ‘ , l ' 1 1 
AfA, AfB, AfC2----- | 20 {Slight {Slight {Slight iModerate|Sugar maple--------- i 60 {Red pine, 
Alban i ' t t H American basswood--~; --~- | eastern white pine, 
! I H i ' ‘Yellow birch-------- i <== | white spruce. 
1 1 ' 1 ' 1 1 1 
rT ' U I U 1 , ’ 
AfD------~+-~------- ! @r {Moderate!Slight {Slight {ModeratejSugar maple--~------ | 60 }Red pine, 
Alban t t i i ' iAmerican basswood---{ --- | eastern white pine, 
1 ' ! ! I (Yellow birch-------- } *o- | white spruce. 
1 1 1 ' + ' I » 
' 1 ’ ’ + i} i) l 
Ag-----~----------- 1 20 {Slight {Slight {Slight |ModerateiRed maple----------~- | 65 {Eastern white pine, 
Alstad H H H ' H ‘American basswood---| --- | white spruce, 
‘ H H H H tAmerican elm-------- t +-- ¢ black spruce. 
{ I H ' i iQuaking aspen------- twee ft 
1 I I i { I f { 
AlB, AlC----~------- ' 20 {Slight {Slight {Slight |ModerateiNorthern red oak---~; 63 {Red pine, 
Amery t ' ! H H ‘Northern pin oak-~---; --- | eastern white pine, 
I i H i H tWhite oak----------- i --= 1 jack pine. 
i H H H H iWhite ash----------- tower 
' I | i i tAmerican basswood---| --- | 
' 1 f ' 1 i ‘ 1 
1 1 , a 1 I C i) 
AlD, AlE---------- -| 2r jModerate:Slight iSlight |ModerateiNorthern red oak----| 63 iRed pine, 
Amery t t ' H 4 {Northern pin oak----} --- | eastern white pine, 
H i H ' \ iWhite oak--~-------- | --= {| jack pine. 
I H H H ‘ iWhite ash----------- bees t 
t | ' ; H {American basswood---| --= | 
' 1 ' ' \ 1 1 ' 
t 1 1 1 1 1 I 1 
AnB, Anc, AoB*, H H ' i f i I ! 
AoC#-------------- } 20 {Slight {Slight {Slight {ModerateiNorthern red oak----; 63 {Red pine, 
Amery H H H I t {Northern pin oak----} --=- | eastern white pine, 
{ H { j \ iWhite oakeee-------- { e-- | jack pine. 
i t t I ' White ash----------- Joce- t 
t ! f f } ;}American basswood---{ --- | 
' \ \ ' 1 1 ‘ ' 
i t l t i ' i i 
AoD*®, Aok*-~---- ---| 2r |ModerateiSlight ‘Slight {Moderate|Northern red oak----; 63 {Red pine, 
Amery t i { ( f iNorthern pin oak----| --- | eastern white pine, 
' ' ' } ' White oak----------- | 22- | jack pine. 
! f t t ' White ash----------- boeeer 
! ' i I ' tAmerican basswood---| --- | 
' 1 ' i i 1 1 1 
’ i) i) i) 1 l I i 
ArC#.---------- w~---'| 20 {Slight iSlight {Slight iModerateiNorthern red oak----| 63 {Red pine, 
Amery H ' | i { Northern pin oakee--| --- | eastern white pine, 
t H t H H tWhite oak----------- i --- {| jack pine. 
I 1 H H t iWhite ash----------- {eo 4 
H i t t { tAmerican basswood---{ --- | 
1 I 1 1 1 1 rt 1 
I 1 1 1 i) 1 t U 
ArD*¥--~------------ i 2@r ({ModerateiSlight {Slight {iModerate|Northern red oak----{ 63 ied pine, 
Amery H 1 H I f tNorthern pin oak----{| --- {| eastern white pine, 
I H t | H {White oak---------- aj --- 1 jack pine. 
! ! ! ! i iWhite ash----------- loser 
' t ' | : |American basswood---{ --- | 
' 1 1 f H \ \ 1 
re i) i) i) i l ' 1 
AtA, AtB, AtC2----- | 20 {Slight {Slight {Slight iModerate;Sugar maple--------- | 63 {Eastern white pine, 
Antigo H f f t j tAmerican basswood---| <-= | red pine, 
t i | I H \Northern red oak----| --=- | white spruce, 
H f t I j {Eastern white pine--| ~-- { 
, 4 1 f I I i ’ 
i 1 1 t 1 U i 
7 “c---- t 3w {Severe jiModerate;Moderate:iSevere {Red maple----------- | 55 iWhite spruce, 
Auburndale H { I I ! {American basswood~--1 --- | black spruce, 
H H H i H iAmerican elm-------- | === } poplar. 
' I ' ' H }Balsam fir---------- ase 
' I I I H |Black ash--------=-- pee 
I f ! ! { |}Balsam poplar------- — 
\ 1 1 \ ' 1 
' I 1 i) t 1 


See footnote at end of table. 
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Hl Management concerns Potential productivity 1 ; 
Soil name and {Ordi- |” Equip- | H T 
map symbol ination Ment iSeedling: Wind- Plant Important trees iSite | Trees to plant 
symbol; limita-imortal- throw jcompeti- tindex} 
us 


i tion 1 it hazard tion ‘ 
ee ee erred ee 2S Re ree ea a cle eck ee 
' 


Caf, CaB, CaC2----- t 


Campla 


CbB, 
Campia Variant 


Cathro 


ChB, ChC2---------- ‘ 
Chetek 


Cph--ne nec eccneenn- t 


Cra, CrB, 


Cromwell Variant 1 
i 


3w 


38 


33 


2d 


2d 


Severe 


Moderate 


Slight 


See footnote at end of table. 
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Severe 


Severe 


Severe 
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Slight 


Severe 


Slight 
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Slight 
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Severe 


Severe 


Severe 


Moderate 


Moderate 


Moderate 


Moderate 


Severe 


Slight 


Moderate 


Moderate 


Moderate 


Moderate 


Slight 


(TaWarackos+sacsesees 
tBlack ash----------- 
1Quaking aspen------- 


i 
i Tamarack---es-s466=- 
itNorthern white-cedar 


t 

iWhite ash----------- 
iWhite spruce 
;Quaking aspen--- 
tBlack aShe--eneenen- 
tRed maple----------- 
1 


I 
Sugar maple--------- 
lYellow birch-----<--- 
iAmerican basswood--- 
' 


, 
‘Northern red oak---- 
iSugar maple 
{\White ash----------- 
tAmerican basswood--- 
1 


t 
iNorthern red oak---= 
!Sugar maple----- 
iWhite ash-------- - 
tAmerican basswood--- 
7 


i 
tNorthern red oak---- 
iSugar maple 
iWhite ash----------- 
iAmerican basswood--- 
: 

} 

‘Tamar ack-ae4ee-n-ne- 
{Balsam fir---------- 
(Silver maple-------- 
' 


i 
tNorthern pin oak---- 
iJack pine--------- a 
{Black 0ak--------- 
tWhite oak----------- 


i 
tNorthern pin oak---- 
tJack pine----------- 
1Black oak----------- 
tWhite oak----------- 


i 
!Red maple----------- 
tAmerican basswood--~ 
‘Quaking aspen------- 
f 


' 
{Northern red oak---~ 
1American basswood--- 
iWhite ash----------- 


' 

tRed pine------------ 
‘Quaking aspen- 
iJack pine----- 
tEastern white pine-- 


1 
I 

tRed pine------------ 
‘Quaking aspen- 

Jack pinew---------- 
Eastern white pine-- 


Northern pin oak---- 
White oak----------- 


White spruce, 
black spruce. 


White spruce, 
eastern white pine, 
red pine. 


Eastern white pine, 
red pine, 
white spruce. 


Eastern white pine, 
red pine, 
white spruce. 


Eastern white pine, 
red pine, 
white Spruce. 


Red pine, 
jack pine. 


Red pine, 
jack pine. 


Eastern white pine, 
white spruce, 


Red pine, 
eastern white pine, 
white spruce. 


Red pine, 
jack pine. 


Red pine, 
jack pine. 


Red pine, 
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TABLE 6.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued 


1 ! Management concerns ’ Potential productivity 
Soil name and {Ordi- | Equip- 7 i i ! ae Sana | 
Map symbol tnation, ment jSeedling; Wind- { Plant ; Important trees iSite j Trees to plant 
isymbol| Limita-imortal- | throw icompeti-{ tindex} 
t i__tion i ity t hazard | tion | t i 
T H H H H H a a aia 
t i i i i ' f ! 
CtAq-~- een ne nnnnnne i 2s {Slight iSevere {Slight (Severe Red pine------------ } 63 {Red pine, 
Croswell H I { ! I (Quaking aspen------- {| --- | eastern white pine. 
! ! \ | i jdack pine--+-------- jorr- t 
| | H f i iNorthern red oak----{ --- 1 
i i i t i }Black cherry-------- tose 
i i H i i ;Eastern white pine--| --- | 
1 1 i i t iBigtooth aspen------ foes t 
1 t t i i iSugar maplew-------- tae} 
! i { i i I H ! 
CuA, CuB----------- } 20 {Slight {Slight {Slight {iModerate!Sugar maple--------- it 60 tEastern white pine, 
Crystal Lake t I I { t iAmerican basswood---; --- } red pine, 
t I I I I iYellow birch-------- { so- i white spruce. 
1 ' t t t 1 t 1 
1 t t t t 1 { ' 
CvB, CvC2---------- } 20 {Slight {Slight {Slight iModerateiSugar maple--------- i 60 j;Eastern white pine, 
Cushing i H I I I 'Yellow birch-------- | =-- 1 red pine, 
H Hl H I I Eastern white pine--{ --- | white spruce. 
! { H I { }Red maple O SSe74 
| ! i I ! American basswood---; --- | 
’ ' i \ f \ ' f 
t t iF t t ' t 1 
CvD, CvE, CwD3----- i 2@r {Moderate{Slight {Slight {|Moderate|Sugar maple--------- | 60 }Eastern white pine, 
Cushing H ' H i ' 1Yellow birch | --- | red pine, 
' t H H H iEastern white pine--| -~- } white spruce. 
' i i i H |Red maple----------- ese 3 
' H { H H 1American basswood--~; --- | 
\ 1 ' ' 1 1 1 \ 
1 1 U ‘i I i) 1 t 
CxB®, CxC2#-------- | 20 {Slight {Slight {Slight (ModerateiSugar maple--------- 1 60 |Eastern white pine, 
Cushing i ‘ 1" i, Hy iYellow birch-------- | =--- | red pine, 
{ H H | | tEastern white pine--i --- | white spruce. 
f t ' H H |}Red maple----------- fooe- 
i H H i i ‘American basswood---}| --- | 
( 1 ' H ' \ ' \ 
t 1 l , I i i 1 
CxD2*¥------~------- | @r  {Moderate!Slight {Slight {Moderate!Sugar maple--------- | 60 {Eastern white pine, 
Cushing ' H H H H tYellow birch i --- | red pine, 
' H H I t {Eastern white pine--| --- | white spruce. 
I H H H H tRed maple-------+--- tower | 
I H | H | 1American basswoode--} --- | 
1 ' , 1 t { ‘ 1 
i i l t ' 1 ' l 
EmD----~----~------ } df Severe {Severe {Slight {ModerateiRed pine------------ i 49 |Jack pine, 
Emmert f H I t H tEastern white pine--} 46 | red pine. 
I ! ! ! I iJack pinew---------- 1 54 y 
i ' I t I i I ! 
Fa-~------~-------- | 30 {Slight {Slight {Slight {Slight {Red maple 58 \White spruce, 
Fluvaquents I ' H ! ' iWhite ash --- } black spruce, 
1 H t i ' I | red maple, 
t { \ i ! 1 } white ash. 
i i t ' ! t i 
Fe-----+----------- | 4w tModerateiModerate;ModerateiSlight {Red maple 48 |White spruce, 
Fluvaquents, wet | ! | Hl i iWhite ash --- | black spruce, 
{ ' H H ' H H | red maple, 
I I I H I I H | white ash. 
I i I I ' H I 
FnB---------------- | 20 {Slight {Slight {Slight {Moderate{Northern red oak----} 65 {Red pine, 
Freeon I t Hy I I iSugar maple--------- | --- | eastern white pine, 
i t ‘ ! ' ‘American basswood---!| --- { white spruce, 
H H H H H }Red maple----------- } --- | black spruce. 
! i { I ; 1Yellow bireh-------- to--- 1 
i I i i H Red pine------------ fees ot 
H t t H I 1Quaking aspen------- fore t 
I i I t i i ' { 
Hr Ba~-------------- { 3s {Slight {ModerateiSlight {Slight {Red pine------------ | 56 {Red pine, 
Hubbard ! I ! { ' {Eastern white pine--i --- | eastern white pine, 
i I i H H tJack pine----------- 1 -*- | jack pine. 
' H 1 \ 1 ' 
’ t a 1 1 1 


See footnote at end of table. 
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TABLE 6.--WOODLAND MANAGEMENT AND PRODUCTIVITY-~-Continued 


Wind- 
throw 
hazard 


Moderate:Slight 


Soil name and iOrdi=- | Equip= { 
map symbol {nation: ment {Seedling 
rsymbol; limita-j;mortal- 
i i tion {| ity 
' 1 1 
i ' i 
LnA---------------- ' 3s Slight 
Lino t ' t 
i 1 1 
U t i 
i ' : 
MaA, MaB---------— -~} 20 {Slight iSlight 
Magnor H I H 
{ ' t 
H H ' 
Mk en nn-seennnnn enone | 3w Severe Severe 
Markey t ' ‘ 
t ' i 
i ' ' 
I i i 
I H t 
MnB, MnC----------- 1 3s Slight {Moderate 
Menahga i i : 
i ! } 
1 1 1 
1 1 ' 
' H H 
MnD--~---~--------- | 38 Severe iModerate 
Menahga : I t 
i i I 
\ ' ' 
, 4 1 
1 H I 
MoBe---~----------- {| 20 {Slight {Slight 
Mora H : { 
' { H 
I i { 
! \ { 
1 a ‘ 
' ’ ' 
H ‘ ' 
i i H 
Nese awe cue iewiewe | 4w Severe {Severe 
Newson H H H 
I I | 
{ I ' 
NyA---+-----~------ | 3s (Slight {Moderate 
Nymore H t H 
t 1 t 
H ' t 
H { \ 
OgB, OgC--~---~---- | 38 <?Slight {Moderate 
Omega i i i 
' I H 
1 i i 
0gD---------------- | 38 1 tModerate{Severe 
Omega { i H 
i t ' 
{ H i 
PvA---------------- i 20 {Slight {Slight 
Plover { i t 
' ' I 
i ' ' 
' i i 
{ H i 
oe eed ; 20 {Slight {Slight 
Poskin I i ‘ 
i) 
ML 1 ’ 
\ 1 H 
Rf------+---------- | 3w Severe {Severe 
Rifle I ! 
i I 
I I 
f 1 
i l 


1 
‘ 
' 
' 
fl 
t 
nl 
t 


See footnote at end of table, 
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1 
' 
1 
f 
1 
{ 
1 
‘ 
1 
' 
‘ 
' 
f 
' 
1 
' 
' 
i 
1 
( 
1 
‘ 


Slight 


Severe 


Slight 


Slight 


Moderate 


Slight 


Slight 


Slight 


Slight 


Slight 


Slight 


Severe 


Plant 
competi- 
tion 

Slight 


Slight 


Severe 


Moderate 


Severe 


Moderate 


Moderate 


Moderate 


Moderate 


Moderate 


Severe 


.1Quaking aspen 


Red pine------------ 56 
Eastern white pine- 
Jack pine----~------- ! 


I 
t 
H 
I 
' 
' 
' 
t 
i) 
;Northern red oak-- 
{American basswood-- 
: 

' 

H 


| Tamar ack----------- 
iBalsam fire---- 
{Black ash---~---~ 
1Quaking aspen 
tNorthern white-cedar; 
' i 
tRed pine+-------- H 
tJack pine-------- H 
{Northern pin oak- ' 
iWhite oak 


H 
iRed pine------------ : 
Jack pine------- 
‘Northern pin oak 
iWhite oak 


t 

iNorthern red oak---- 
iRed pine------------ } 
iEastern white pine-- 
iWhite spruce-------- 
iSugar maple--------- 


tJack pine----------- 
' 


1 
tQuaking aspen------- 1 50 
iPaper birch------- 
iEastern white pine-- 


t 
iRed pine------- 
lEastern white 
{Jack pine-------~--- ! 


iWhite spruce-------- : 


t 
{Red pine-~---+------ 1 66 
pine--; 


iEastern white 


tRed maple~---~------- i 65 
j;American basswood---| -=- 
tAmerican elm-~~----- late 
tYellow birech-~------ eee 
1 ’ 

' 1 

{Red maple----- a----- ' 65 


American basswood--- 
{Eastern white pine-- 
1 


I 
| Tamar ack------------ 
(Northern white-cedar 
tWhite spruce 
{Balsam fir---------- ! 
i 
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White spruce, 
red pine, 
eastern white pine. 


Eastern white pine, 
white spruce. 


Red pine, 
eastern white pine, 
jack pine. 


Red pine, 
eastern white pine, 
jack pine. 


White spruce, 
red pine, 
eastern white pine. 


Eastern white pine, 
white spruce. 


Red pine, 
jack pine, 
eastern white pine. 


Red pine, 
jack pine, 
eastern white pine. 


Red pine, 
jack pine, 
eastern white pine. 


Eastern white pine, 
white spruce, 
black spruce. 


White spruce, 
eastern white pine. 
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white spruce. 
tEastern white pine-- 
1 


1 1 Management concerns U Potential productivity t 
Soil name and tOrdi- | Equip- | 1 1 T i f 
map symbol ination: ment Seedling! Wind- | Plant {| Important trees iSite ¢ Trees to plant 
isymbol; limita-|mortal-= | throw jcompeti-| 1 index; 
t {tion {ity t_hazard {| tion | ' I 
rT 1 ’ t 1 1 1 U 
t t f i { I ' f 
RoA, RoB, RoC2----- } 20 {Slight {Slight {Slight {|ModerateiNorthern red oak----{| 62 |Red pine, 
Rosholt ' H f I H {Black oak-~---~------ } --- {| jack pine, 
' ' f I ' {Northern pin oak----} --- {| eastern white pine. 
! | ! | I {Sugar maple-----~---- tooo t 
, t 1 I 1 1 ' 
' ' I i t 1 I I 
RoD---------------- | 2r  ;Moderate:Slight iSlight iModerate|Northern red oak----i 62 {Red pine, 
Rosholt t t H i ' ‘Black oak--~-------- i --- | jack pine, 
i ' i I i tNorthern pin oakeee-{| --- { eastern white pine. 
i | { { H Sugar maple--------- toms | 
I t I { I I H H 
RpB*, Rpc*; H i i ; I H I ' i 
Rosholte--+------- i 20 {Slight ‘Slight (Slight |ModerateiNorthern red oak----| 62 {Red pine, 
H I i { H [Black Oaken--------- t --- | jack pine, 
H f t i { iNorthern pin oak~----{ --- | eastern white pine. 
t t i I t Sugar maple--------- t--- t 
t a 1 ! 3 1 1 t 
Cromwell---------- 1 2d {Slight {|Moderate;Slight {ModerateiRed pine------------ | 64 {Red pine, 
H t H H H iQuaking aspen-- t ce- | jack pine. 
1 i i 1 i tJack pine 1 oat 
i H H H H \Eastern white pine--{ --- | 
1 I ' 1 1 1 1 1 
1 1 t t 1 iF 1 r 
RpD*, RpE*: t i ' t ' i t t 
Roshol te<--nn----- | 2r {ModerateiSlight {Slight {|ModerateiNorthern red oak----} 62 {Red pine, 
' { H { | {Black Oak---e-e--eee | --- | jack pine, 
' I H H ! iNorthern pin oak----! --- | eastern white pine. 
' i H ! H ‘Sugar maple--------- toe 5 
1 ’ 1 , , 1 i 
, 1 1 i , i a 
Cromwell------~---- | 2d iModerateiModerate!Slight {|ModerateiRed pine----- 64 {Red pine, 
‘ ' I i H iQuaking aspen --- | jack pine. 
' ! i ' H iJack pinew---------- --- | 
H i | { I tEastern white pinee={ -=- | 
1 t , i 1 1 1 ' 
1 1 ' ¥ U i} ' : 
Rv Bewn- nn ee neon -- 1 20 (iSlight {Slight {Slight {ModerateiNorthern red oak----;| 65 jEastern white pine, 
Rosholt Variant H t t H I iSugar maple--------- t 2-- 1 red pine, 
i { ! ' H iEastern white pine--{ --- | white spruce. 
1 t , ii , , 1 t 
' U 1 i U ! ' t 
SaB, SaC----------- ' 20 (Slight {Slight {Slight {ModerateiNorthern red oak----i 65 iRed pine, 
Santiago i i : ' H iSugar maple--------- | --- | eastern white pine, 
| i H H H tAmerican basswood---| --- | white spruce. 
! ! : H i {White ash----------- terri 
I i ‘ ' { iRed maple----- on 
i ' ' 1 ‘ 1 1 ' 
1 t t . - ' tT 1 
SaDeneen ene nnn ne-n-- 1 2r {ModerateiSlight {Slight {ModerateiNorthern red oak----} 65 {Red pine, 
Santiago { I I ' I iSugar maple--------- { o-- | eastern white pine, 
i H H H H tAmerican basswood---! --- i white spruce. 
H H t H i tWhite ashee--- esl eee 
H ! H ' i iRed maple----------- bee I 
H 1 1 i ' 1 1 f 
Uy I 1 1 ' t U t 
SeB*¥, Scc*; i t i I ' H H H 
Santiagow--------- |} 20 {Slight {Slight {Slight {ModerateiNorthern red oak----; 65 iRed pine, 
H H H H ! Sugar maple--------~- i --- | eastern white pine, 
H H i | ' tAmerican basswood---{| --- | white spruce. 
H H H H t (White ash----------- feet 
I H H H H Red map] e----------- toc 
I 1 K 1 ‘ 5 , 
1 1 l cy U 1 I 
Antigo------------ { 20 {Slight ‘Slight {Slight iModerateiSugar maple--------- | 63 {Eastern white pine, 
{ i I t American basswood---! -=-- | red pine, 
I I { I i 
! I H i H 
I i ' H I 


' 
t 
iNorthern red oakeee=| --- 
‘ 
H 
' 
H 


See footnote at end of table. 
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TABLE 6.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued 


i q Management concerns | Potential productivity 1 
Soil name and iOrdi- | Equip- | i i I T H 
Map symbol: ination; ment iSeedling} Wind- ; Plant | Important trees iSite } Trees to plant 
isymbol, limita-imortal- | throw {|competi-} tindext 
i | tion i ity | hazard {| tion |} t i 
1 1 1 i) 3 i t 1 
i i i ' i I i H 
SeD*: | i i I f ! t i 
Santiago~--------- | 2r iModerate:Slight iSlight iModerate|Northern red oak----; 65 iRed pine, 
i H i i ' Sugar maple--------- i --- | eastern white pine, 
i ' t ( 1 |American basswood---; --- i white spruce, 
' i i } 1 iWhite ash--- - wer 
H i ' ( i |Red maple----------- ome i 
H t i ' ( ! ' H 
Antigo--------- ---! 2r {|Moderate;Slight iSlight {iModerateiSugar maple--------- | 63 {Eastern white pine, 
! t ! ' ' jAmerican basswood---| --~ ; red pine, 
H H i f { tNorthern red oak----} --- | white spruce. 
H H i ' t {Eastern white pine--; --- } 
1 + t I 1 i) 1 13 
, 1 ' U i) ! t ' 
Science Ga= wae emis ca ! 3w {Severe ‘Severe {Severe ;Severe |Tamarack------------ ) 49 {Black spruce. 
Seelyeville H { t { i Black SPruc@ennn---- J eee | 
1 1 t 1 1 1 
t I i i} 1 1 t 
Usenenee eee ee nnee= 1 4s {Severe iSevere {Slight Slight (Northern pin oak----; 45 {Red pine, 
Udorthents, sandy | H { ! { Black oak----------- t s2- | jack pine. 
' ' ' } \White oak----------- (rosary 
H H H H t iJack pine----------- Pose 
' { I } i i f ' 
(Uynrernenn ne --------- i 3r Severe iSevere ;Slight {Slight iNorthern pin oak----} 52 {Red pine, 
Udorthents, loamy | { I ' i iBlack Oak----------- { «-~ { jack pine 
; \ iWhite oak--------~-- Woenes 
\ ' \ ' \ ' ‘ 
1 1 1 t i I i + 
WV 2-2-7 4-H oe 1 Sw  tSevere jSevere |Severe iSlight {Red maple----------- | 35 tRed maple, 
Warman Variant H H t t { White ash----------- { --- ¢ white ash. 
t H t { 1 American elm-------- foes 
i H ! H H i\Quaking aspen------- Hoos 
1 ' ' 1 i} 1 1 
i ' U I i 1 


l tl 


# See map unit description for the composition and behavior of the map unit. 
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TABLE 7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS 


(The symbol < means less than; the symbol > means greater than. Only soils suited to windbreaks and 
environmental plantings are listed. Absence of an entry means soil does not normally grow trees of 
this height class] 


Trees having predicted 0-year average heights, in feet, f-- ; 
Soil name and 


map symbol <8 8-15 16-25 26-35 
I i I 
l 


Peas bet 


ae |. ——  ———————— ———<—<— 


I 
\ 
AfA, AfB, Afc2, 3 
' 


I 
1 
AfD-------------~ i — Northern white- White spruce, {Eastern white --- 
Alban | cedar, common Norway spruce. i pine, red pine. 
H ninebark, lilac, H 
H silky dogwood. H 
i . 
i ! 
Ag---------------- H --- Nannyberry White spruce------ iEastern white --- 
Alstad viburnum, silky | pine, silver 
dogwood, common | maple, white ash. 
ninebark. H 
1 
U 
AlB, Alc, AlD, ! 
AlE, AnB, AnCc, H 
AoB*, AoC*, AoD*, i 
AoE®, Arc®, ArD#- --- Northern white- Norway spruce----- tEastern white --- 
cedar, common pine, red pine. 


ninebark, silky 
dogwood, lilac. 


AtA, AtB, AtC2---- White spruce, Eastern white 


’ 

1 

: 

' 

H 

1 

1 

1 

' 

I 

t 

H 

H 
Amery H 

! 

H 

' 

: 

H Northern white- 

1 

U 

1 

l 

1 

I 

’ 

I 

, 


1 t 
\ ‘ i 
! t t 
! ! i 
1 ’ 1 
' I 
\ 1 1 
1 1 1 
1 ' 1 
i) ¥ t 
1 1 1 
1 i 1 
1 , 1 
I I i 
1 1 1 
1 I 1 
af , 1 
M i i 
’ , 1 
v ' 1 
i) 1 1 
i 1 t 
t ' 1 
ts i 3 
1 1 1 
1 l i 
{ t i 
I ! t 
1 1 1 
I 1 a 
1 , 1 1 
1 t 1 
t ' 1 1 
4 U 1 1 
1 2» 1 a; 
1 1 t if 
1 , a 1 
i 1 ’ ' 
I ; I f 
Antigo | cedar, common | Norway spruce. } pine, red pine, 
| ninebark, silky |} i green ash. H 
| dogwood, lilac. { I 
f 1 ' 1 
I 1 , 1 
AuA--~------------ \ oak tLilac, silky tWhite spruce, 1Golden willow, iEastern 
Auburndale H | dogwood. | black spruce, | green ash. i cottonwood. 
Ls , 1 ’ i) 
i t 1 U 1 
Dawe nn ennne reece n- ! --- iNorthern white- iGreen ash, white {Eastern white i Seem 
Barronett i { cedar, redosier | spruce. i pine, silver f 
' | dogwood, nanny- | t maple, jack pine.| 
i | berry viburnum. | H H 
1 f 1 ' ' 
a U 1 i ' 
Be--~-------------- i --- iNorthern white- iGreen ash, white iEastern white H --- 
Barronett Varianti | cedar, redosier | spruce, | pine, silver I 
H t dogwood, ' | maple, jack pine.t 
H i nannyberry | 7 H 
4 i viburnum, H H I 
Hy i \ ' I 
BlA--------------- H --- iNorthern white- iWhite spruce, }Eastern white I --- 
Brill i t cedar, common t Norway spruce. | pine, red pine. 
‘ { ninebark, silky } H ! 
H | dogwood, lilac. } t H 
f ' ' 1 
1 t U U t 
BpA, BpB, BpC2---~-iManyflower iLilac, Siberian tNorway Spruce----- ‘Eastern white ' --- 
Burkhardt | cotoneaster. { peashrub, common {| { pine, red pine. | 
! t ninebark. H H H 
' i f i { 
CaA, CaB, CaC2----} --- Northern white- iWhite spruce, iEastern white I oe 
Campia H + cedar, common t Norway spruce, i pine, red pine. |} 
H ' ninebark, lilac, | t H 
i ! silky dogwood. H H H 
f f ' 1 H 
1 1 U 1 : 
CbB, CbC, CbD----- | --- (Northern white- iWhite spruce, iEastern white | es 
Campia Variant I 1 cedar, common | Norway spruce. i pine, red pine. 
i | ninebark, lilac, | I I 
t | silky dogwood. 4 i ‘ 
t ! I | ! 


See footnote at end of table. 
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TABLE 7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


I Trees having predicted 20-year average heights, in feet, of-- 


Soil name and ; H ' 
map symbol <8 B-15 16-25 i 26-35 H >35 
i i 


black spruce, 
Norway spruce, 
Siberian 
crabapple. 


pine, red pine, 
green ash. 


cedar, Amur 
maple, American 
cranberrybush. 


Freeon gray dogwood. 


i 
\ 
i 
i 
I ' J ‘ 
f i i H 
ChB, ChC2, ChD2~--|Manyflower tLilac, Amur maple iNorway spruce----- iEastern white ' --- 
Chetek i cotoneaster. H i i pine, red pine, 
H H I i jack pine. H 
i i i I t 
CmA--~--~--------- } o“o- Northern white- iWhite spruce, 1Eastern white i --- 
Comstock H 1 cedar, redosier ({ Spruce, black i pine, silver H 
H | dogwood, | Spruce. i maple, red pine, { 
t Nannyberry H 1 white ash. 
1 i viburnum, silky | i i 
| | dogwood, { H t 
I i i { H 
CpA--2------------ ' --- iNannyberry iWhite spruce, 1Eastern white I --- 
Comstock Variant { i viburnum, t Dlack spruce, } pine, silver { 
H { northern white- | | maple, red pine, 
' | cedar, redosier | {| white ash. H 
{ | dogwood, silky ' H i 
H | dogwood, ' H { 
1 1 ' 1 1 
' t ‘ 1 i) 
CrA, CrB, crc, | H I ! H 
CrD----- ween ~-t --- iNorthern white~ iNorway spruce----- tEastern white f --- 
Cromwell i | cedar, Russian- ; { pine, red pine. | 
H | Olive, Siberian | H ! 
H | crabapple, H H ' 
H | Siberian H H I 
H } peashrub. H { ' 
{ I I H i 
Oy H --- Northern white- jNorway spruce----- ‘Eastern white H --- 
Cromwell Variant | i cedar, Russian- {| i pine, red pine. 
Hl | Olive, Siberian | ! ' 
H : Crabapple, H Hl H 
t )} Siberian H ' H 
H } peashrub. H ' i 
1 1 1 A, 1 
1 1 ' iT 1 
CtA--------------- iVanhoutte spirea iLilac, arrowwood, White spruce------ iRed pine, eastern | --- 
Croswell ! | silky dogwood. H | white pine. t 
1 1 ’ 1 1 
t 1 u t ' 
CuA, CuB--~------~ t --- tNorthern white- iWhite spruce, iEastern white i eos: 
Crystal Lake { | cedar, common | Norway spruce. | pine, red pine. 
H i ninebark, lilac, } ' H 
! { silky dogwood. H H H 
1 ‘ 1 1 ' 
i i iF i) U 
CvB, CvC2, CvD, |} i H t ‘ 
CvE, CwD3, CxB*¥, | t ! t ' 
CxC2*, CxD2*----- H --- tNorthern white- iWhite spruce, iEastern white H --- 
Cushing i | cedar, common | Norway spruce. i pine, red pine. |! 
t } ninebark, silky | i H 
: |} dogwood, lilac. | { H 
\ 1 ' 1 1 
t ' 1 1 U 
DaA, DaB, D1A----- H oo iSiberian iWhite spruce, iEastern white ' --- 
Dakota t i Crabapple, lilac,| Norway spruce. i pine, red pine, 
i } silky dogwood, ! t { 
H i gray dogwood. { { H 
t t i ' H 
DV Ase--s--rsee ees - H --- itSiberian tWhite spruce, tEastern white H --- 
Dakota Variant ' | crabapple, gray | Norway spruce. t pine, red pine. | 
' | dogwood, lilac, | ' ' 
i i silky dogwood, i { Hl 
1 1 1 1 t 
I 1 ? 1 U 
FnB-------- weccen- +Silky dogwood, ‘Northern white~ (White spruce, ‘Eastern white I --- 
1 14 ’ 1 
! 1 i} i 
i f i I 
i t i I 
I ' ‘ | 
t ' H f 


See footnote at end of table. 
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TABLE 7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


, Trees having predicted 20-year average heights, in feet, of-- 
Soil name and SS ee 


H 1 v 
map symbol H “8 { 8-15 16-25 ‘ 26-35 ' 235 
t I t 1 


maple, red pine, 


i 
’ 
1 
1 
i 
’ 
’ 
' 
' 
1 
1 
' 
ig 
' 
' 
' 
' 
: 
' 
t 
berry viburnum, i 
| white ash. 
' 
1 
t 
1 
t 
1 
l 
, 
i 
1 
i 
' 
I 
1 
\ 
t 
1 
: 
’ 


silky dogwood. 


RoD-------------- iManyflower Lilac, nannyberry |Norway spruce, Eastern white --- 
Rosholt cotoneaster, viburnum, silky white spruce. pine, jack pine, 
dogwood. red pine. 


RpB*, Rpc*, RpD*, 
RpE*: 

Roshol t---------- iManyflower 
cotoneaster, 


Eastern white wie’ 
pine, jack pine, 


red pine. 


Lilac, nannyberry 
viburnum, silky 
dogwood. 


Norway spruce, 
white spruce. 


1 1 ' 
‘ ' i 
i I t 
Hr B----------~---- H oH tEastern redcedar, (Norway spruce---~- tEastern white H --- 
Hubbard H | Siberian i it pine, red pine. |} 
' | crabapple, H i 
H { northern white- | H t 
H | cedar, silver ' H { 
i i buffaloberry, I H H 
H | Russian-olive, j t I 
' 1 1 \ ‘ 
’ 1 ( a 
LnA--------------- t --- iNorthern white- }White spruce------ ‘Eastern white H --- 
Lino i | cedar, lilac. H | pine, red pine, 
‘ t ' | jack pine. { 
H t i ! i 
MaA, MaB----------= H --- iNorthern white- iGreen ash, white jEastern white : --~ 
Magnor H t cedar, silky | Spruce. it pine, silver H 
' | dogwood, nanny= | i maple, red pine. | 
H { berry viburnum. | ! ' 
i ' \ f 1 
1 t i l ' 
MnB, MnC, MnD----- ;Manyflower Eastern redcedar, iNorway spruce----- iEastern white i ooo 
Menahga t cotoneaster,. | Russian-olive, t | pine, red pine, | 
H | Siberian | i jack pine. H 
H | crabapple, silver: H I 
H | buffaloberry, t H t 
H i Siberian I \ ! 
i | peashrub. i ! i 
i I 1 H 1 
t I i I I 
Mo Ben nnnnnnnnn---= i --- tLilac, silky iAmur maple, iRed pine, eastern ; -o- 
Mora ! | dogwood, nanny- ' white spruce, + white pine. H 
H 1 berry viburnum, | H I 
i { common ninebark. | H ! 
' t 1 1 1 
1 ' ' t 1 
NyA--------------- iManyflower iEastern redcedar, |Norway spruce----- tEastern white H s-- 
Nymore | cotoneaster. | Siberian H | pine, red pine, | 
\ i crabapple, ' | jack pine. H 
' | Siberian ' H ' 
H | peashrub, f H H 
i i i ! ' 
OgB, OgC, OgD----- iManyflower 1Eastern redcedar, iNorway spruce----- 1Eastern white H --- 
Omega 1 cotoneaster, | Russian-olive, H pine, red pine, | 
Hl | Siberian I jack pine. H 
t | peashrub. ! I 
‘ i ' I 
PV Anne nw ene n nnn ee H --- iNannyberry (White spruce, Eastern white I --- 
Plover Hl | viburnum, silky i black spruce. pine, silver i 
Hy | dogwood, H maple, red pine, } 
t f H white ash. t 
H i i H 
P¥ASseeotessncoe ' — | Northern white- {White spruce, Eastern white i =s5 
Poskin { cedar, nanny- | black spruce, pine, silver I 
\ 1 ' 
' ' 
1 1 ' 
1 1 1 
1 1 1 
1 1 i 
i) a I 
f ' ‘ 
' 1 i 
' \ 1 
i) ' t 
1 1 ‘ 
1 1 i 
1 ’ f 
1 H I 
\ ' \ 
I 1 t 
' 1 f 
1 1 1 
| 1 ' 
i) i) i 
\ 1 1 
i I t 
' 1 1 
U t ' 
' t 1 
‘ t t 


See footnote at end of table. 
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TABLE 7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS-~Continued 


1 Trees having predicted 20-year average heights, in feet, of-- 
Soil name and | Se 
map symbol H <8 26-35 >35 
' 
t 


8-15 16-25 


t 

' 

i 

RpB¥, Rpc*, RpD*, | 

RpE*; H . 
1 Eastern white 

pine, red pine. 


Northern white- 
cedar, RusSian- 
olive, Siberian 
crabapple, 
Siberian 
peashrub. 


Cromwell--------{ --- 


Eastern white 
pine, red pine. 


Northern white- 
cedar, common 
ninebark, lilac, 
silky dogwood. 


White spruce, 
Norway spruce. 


RV Be-~ 2 ee ee eee en H --- 
Rosholt Variant 


Eastern white 
pine, red pine. 


White spruce, 
Santiago cedar, common Norway Spruce. 
ninebark, silky 


dogwood, lilac. 


ScB*, Sec#, SceD*; 


i) 
1 
i 
' 
I 
! 
' 
7 
\ 
I 
7 
1 
1 
i) 
' 
t 
‘ 
1 
' 
' 
' 
{ 
\ 
I 
I 
t 
1 
\ 
! 
! 
i 
SaB, SaC, SaD----- i <= iNorthern white- 

1 
I 
- 
i) 
( 
i) 
‘ 
i) 
1 
q 
' 
1 
i) 
1 
\ 
‘ 
\ 
I 
\ 
I 
i 
\ 
J 
1 
} 
! 
i 
1 
i 
1 
i 
1 
I 
1 
i 
i 
i Viburnum, 
\ 
t: 


Santiago--------- t --- Northern white- White spruce, Eastern white --- 
I cedar, common Norway spruce, pine, red pine. 
1 ninebark, silky 
H dogwood, lilac. 
’ 
! 
Antigo--------- --1 --- Northern white- White spruce, Eastern white --- 
i cedar, common Norway spruce. pine, red pine, 
t ninebark, silky green ash, 
1 dogwood, lilac. 
t 
WV¥eeee-= werceene- ~1 --- Northern white- Green ash, white Eastern white --- 
Warman Variant H cedar, redosier spruce. pine, jack pine, 
' dogwood, silver maple. 
H nannyberry 
Hl 
I 
i 


* See map unit description for the composition and behavior of the map unit. 
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TABLE 8.--BUILDING SITE DEVELOPMENT 


{Some of the terms used in this table to describe restrictive soil features are defined in the Glossary. See text 
for definitions of "slight," "moderate," and "severe," Absence of an entry means soil was not rated] 


Lawns and 


1 1 ‘ a 1 i 
Soil name and { Shallow I Dwellings H Dwellings { Small | Local roads | 
map symbol 1 excavations | without | with { commercial 1 and streets i landscaping 
{ t basements i basements | buildings H ' 
Ad---------------- iSevere: iSevere: iSevere: Severe: iSevere: iSevere: 
Adolph i wetness, i wetness, + wetness, i wetness, 1 wetness, t floods, 
i floods. i floods. | floods. | floods, t floods, | wetness. 
H H { t {| frost action. | 
1 1 1 ' 1 1 
1 ’ i) ' i) i) 
AfA--------------- isevere: tSlight--------- iSlight---------{Slight--------- iModerate: (Slight. 
Alban } cutbanks cave. ' ! | low strength, | 
{ I ! H | frost action. | 
1 ’ ' 1 I 1 
i} i 1 U i ' 
AfB-------~------- severe: 1Slight-------- -{Slight--------- (Moderate: iModerate: iSlight. 
Alban | cutbanks cave.{ I 1 slope. i low strength, | 
i H i I | frost action. | 
1 1 ' 1 1 1 
' 1 U I I a 
AfC2-------~------- isevere: Moderate: itModerate: iSevere: iModerate; iModerate: 
Alban 1 cutbanks cave.t slope. t slope. | slope. | low strength, | slope. 
H ' { i | slope, 
H 1 ' H | frost action. | 
+ 1 t Le t 1 
a i t i U 1 
AfD--------------- iSevere: ‘Severe: (Severe: ‘Severe: tSevere: iSevere: 
Alban 1 Cutbanks cave,; Slope. { slope. | slope. | slope. | slope. 
t Slope. I ! H I I 
' ' | 1 1 \ 
i ' I 1 1 I 
AGenn n-ne enn - eH iSevere: 1Severe: iSevere: severe: iSevere: Moderate: 
Alstad it wetness. i wetness, i wetness, | wetness, | frost action, 1; wetness, 
! 1 floods, | floods. \ floods. | low strength. i 
1 , C ’ 1 1 
i i ' 1 1 1 
A] B--------------- tSlight---~----- iSlight---~----- iSlight--------- 1Slight--------- iModerate: iSlight. 
Amery I i i I | frost action, | 
t I ! i | low strength. { 
' ‘ \ 1 1 1 
' 1 1 1 1 t 
A1C---------- ~-~-- | Moderate: i\Moderates: tModerate: Severe; iModerate: Moderate: 
Amery | Slope. | Slope. + Slope. t Slope. i frost action, | slope. 
I ' ' H | low strength, | 
f { i H | slope. H 
I | ' I H { 
AlD, AlE-----~----- ‘Severe: severe: iSevere: iSevere: iSevere: iSevere: 
Amery t Slope. i slope. | slope. | slope. t Slope. i slope. 
i i i I i ' 
AnB-----------~--- ‘'Slight--------- ‘Slight--------- iSlight--------- tSlight--------- |Moderate: iSlight. 
Amery H H H { 1 frost action, | 
! H ‘ H + low strength. | 
1 1 if, 1 1 1 
i} 1 | 1 I I 
AnC---------~-~----- iModerate; i\Moderate: iModerate: iSevere: iModerate: iModerate: 
Amery | Slope. 1 Slope. i slope. t Slope. | frost action, i slope. 
\ t I I } low stréngth, | 
( ' I t : slope. H 
I 1 1 i) t 1 
t ' I ' a i} 
AoB*-------~------ iSevere: tSlight------ wo | Slight--------- iSlight--------- iModerate: iSlignt. 
Amery | cutbanks cave.| H ' | frost action, | 
i | ! ' 1 low strength, } 
1 I ' 1 1 1 
1 t UY I I ' 
AoC #-------------- iSevere: tModerate: iModerate: iSevere: (Moderate: tModerate: 
Amery i cutbanks cave.; slope. | slope. | slope. + frost action, ¢ slope. 
H I t ' } low strength, | 
i i I ' | slope. H 
' \ i H I { 
AoD*, AoE*------~-- Severe: iSevere: iSevere: Severe: iSevere; Severe: 
Amery } cutbanks cave,i slope. | Slope. | slope. t slope. t slope. 
i slope. ' H t H ! 
1 f ' H 1 1 
t i) 1 1 t i 
ArC#------------- ~| Moderate: |Slight--------- iSlight--------- Moderate: iModerate: iSlight. 
Amery | Slope. H ‘ | low strength, {| frost action, 
i H i | Slope. | low strength. } 
1 1 1 1 7 ' 
1 I I i U ' 


See footnote at end of table... 
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TABLE 8.-~BUILDING SITE DEVELOPMENT--Continued 


CO lr rT -_/ | OO OO 


Shallow 


excavations 


1 
Soil name and | 
map Symbol i 
\ 

1 


ArD*---~---------- Severe: 
Amery + Slope. 
\ 
I 
AtA--------------- iSevere: 
Antigo cutbanks cave. 


l 


AtB-------~------- isevere: 
Antigo | cutbanks cave. 
f 
i) 
( 
AtC2---------- o--- Severe: 
Antigo } cutbanks cave. 
t 
, 
1 
AUAq- nee ener nH iSevere: 
Auburndale i wetness, 
| Floods. 
iT 
Rgeee ee aone eos iSevere: 
Barronett i wetness, 
| Floods, 
+ 
Be---------------- Severe: 
Barronett Varianti wetness, 
| floods. 
1 
Bfe------2-------- {Severe: 
Bluffton | wetness, 
| floods. 
1 
BlA--------------- Severe; 
Brill i Cutbanks cave. 
\ 
i) 
: i 
BpA~-------------- Severe: 
Burkhardt | Ccutbanks cave 
' 
t 
Bp B--------------- iSevere: 
Burkhardt { Cutbanks cave, 
1 
i) 
BpC2 -------------- iSevere: 
Burkhardt | Ccutbanks cave 
1 
i! 
CaA--------------- ;Moderate: 
Campia {t cutbanks cave. 
1 
CaB--------------- |Moderate: 
Campia | Cutbanks cave. 
CaC2---~-----4---- Moderate: 
Campia 1 slope, 
t cutbanks cave. 
\ 
I 
CD Be ww wwn wen eee nne iModerate: 
Campia Variant wetness, 


too clayey. 


See footnote at end of table. 


M 


Dwellings 
without 


evere: 
slope. 


oderate: 
shrink-swell, 
low strength. 


Moderate: 


M 


S) 


s 


s 


S 


M 


M 


M 


M 


shrink-swell, 
low strength. 


oderate: 
slope, 
shrink-swell, 
low strength. 


evere: 
wetness, 
floods, 


evere; 
wetness, 
floods. 


evere: 
wetness, 
floods. 


evere: 
floods, 
wetness. 


oderate: 
shrink-swell. 


oderate: 
low strength. 


oderate: 
slope, 
low strength. 


oderate: 
shrink-swell, 
low strength. 


Dwellings 
with 


Severe: 
slope. 


Moderate: 
shrink-swell, 
low strength. 


derate: 
hrink-swell, 
Ow Strength. 


Kuo 


Moderate: 
slope, 
shrink-swell, 
low strength. 


Severe: 
wetness, 
floods. 


Severe: 
wetness, 
floods. 


Severe: 
wetness, 
floods. 


vere: 
loods, 
etness. 


zxmo 


derate; 
etness, 
hrink-swell. 


uzo 


Slight--------- 


Moderate: 
slope. 


Moderate: 
low strength. 


Moderate: 


ow Strength. 


same 


Moderate: 
slope, 
low strength. 


Moderate: 
shrink-swell, 
low strength, 
wetness, 


Small 


Local roads 


SOIL SURVEY 


Lawns and 


shrink-swell, 
low strength. 


7 ' i) 

1 ' 1 

t 1 ' 

i commercial i and streets {| landscaping 
| : ! 

' U i 

' ' i 

iSevere iSevere; iSevere: 
| slope i slope. i slope. 
t 1 ' 

' ' t 
tModerate |Moderate: iSlight 

| shrink-swell, | low strength, | 

| low strength. {| frost action, | 

H | shrink-swell. | 

' 1 \ 

U 1 t 
iModerate iModerate: iSlight. 
| slope, | low strength, | 

| shrink-swell, {| frost action, | 

| low strength. | shrink-swell. | 

1 1 1 

I 1 i 

rsevere: iModerate: iModerate 
i slope, ' low strength, 1 slope. 
H i frost action, { 

H | slope. H 

' 1 ' 

' 1 t 

iSevere: 1Severe: iSevere: 
i wetness, it wetness, i wetness, 
| floods. | floods, t floods. 
H i low strength. | 

f 1 \ 

1 1 ' 

Severe: iSevere: Severe: 
| wetness, } wetness, | wetness 
t floods. | floods, I 

! i frost action. ; 

f ‘ 1 

l ' U 

Severe: Severe: Severe: 
' wetness, | wetness, i wetness, 
| floods, t frost action, | 

' | floods. i 

1 1 1 

I t 1 

;severe: iSevere: iSevere 

; floods, | floods, | floods, 
it wetness. | wetness, 1 wetness 
t | frost action. } 

1 1 ‘ 

l 1 t 
iModerate: iSevere: iSlight. 
| shrink=swell. | frost action. | 

1 1 ’ 

| | | 
{Slight--------- iSlight--------- iSlight. 
' 1 ' 

| : ! 
iModerate: iSlight--------- tSlight. 
i slope. f ' 

i i H 
iSevere: iModerate: Moderate: 
t slope, | Slope. t slope. 
1 1 ' 

U 1 1 
iModerate: iSevere: iSlight. 
} low strength. | low strength, | 

! | frost action. } 

' \ \ 

i 1 ! 
iModerate: iSevere: Slight. 
| slope, } low strength, | 

| low strength. } frost action. | 

1 a + 

1 1 ’ 

iSevere: Severe: tModerate: 
| slope. i low strength, ! slope. 
i | frost action. | 

’ i ' 

, i) ' 
'Moderate: Severe: iSlight. 
| slope, | low strength. | 

' ' ’ 

' ' ' 

: ' t 

1 ‘ 1 

l ? ' 


POLK COUNTY, WISCONSIN 


Soil name and 
Map Symbol 


CpA--+------------- 
Comstock Variant 


Cushing 


TABLE 8.--BUILDING SITE DEVELOPMENT--Continued 


Shallow 
excavations 


iModerate: 


; too clayey, 
; Slope, 
' 
i) 
' 


i) 
iSevere: 


slope. 


Severe: 

; wetness, 

1 floods, 

| cutbanks cave. 
\ 

t 


iSevere: 


i cutbanks cave. 
i) 

1 

;Severe: 

i} cutbanks cave. 
i 

1 

! 

Severe: 
} cutbanks cave, 
| Slope. 

f 

1 

Severe: 
wetness. 


fl 
1 
It 
1 
' 
1 


iSevere: 

} wetness, 

| too clayey. 

1 

, 

Severe: 

{ cutbanks cave. 

1 

V 

iSevere: 

} cutbanks cave. 

1 

t 

isevere: 

; cutbanks cave. 

1 

4 

iSevere: 

} Cutbanks cave, 

| Slope. 

1 

t 

;Severe: 
wetness, 


1 
| cutbanks cave. 
i) 


’ 
;Severe: 


1 Cutbanks cave, 
; wetness, 

1 

1 

}Moderate: 

} wetness. 
1 
}Moderate: 
: wetness, 
' 

1 

\ 

1 


{Slight--------- 


See footnote at end of table, 


Dwellings 
without 
basements 


Moderate: 
slope, 

low strength, 
shrink-swell. 


Severe: 
slope. 


Severe: 
wetness, 
floods. 


Moderate: 
slope. 


Severe: 
slope. 


Severe: 
floods, 


Severe: 
wetness. 


Severe: 
wetness. 


derate: 
etness. 


zo 


derate: 
ow strength. 


ro 


Moderate: 
low strength. 


Moderate: 
low strength, 
shrink-swell. 


Dwellings 
with 
basements 


Moderate: 
shrink-swell, 
slope. 


Severe: 
slope. 


Severe: 
wetness, 
floods, 


Moderate: 
slope. 


Severe: 
slope, 


Severe: 
floods, 
wetness. 


Severe: 
wetness. 


Moderate: 
slope. 


Severe: 
slope. 


Severe: 
wetness. 


Severe: 
wetness. 


Moderate: 
wetness, 
low strength. 


Moderate: 
wetness, 
low strength. 


Moderate: 
shrink-swell, 
wetness. 


Small 
commercial 
buildings 


Severe: 
slope. 


Severe: 
slope. 


severe: 


1 
1 
t 
i) 
1 
i) 
\ 
’ 
' 
t 
I 
) 
1 
1 
\ 
’ 
i 
i) 
D 
1 
\ 
1 
\ 
1 
\ 
1 
\ 
i wetness, 
{ floods. 
i) 
{Moderate: 
slope. 


floods. 


id 
1 
1 
1 
' 
1 
' 
1 
' 
1 
1 
1 
1 
! 
i 
i 
\ 
1 
\ 
1 
' 
1 
' 
1 
1 
1 
' 
' 
' 
| wetness. 
1 

B4 

- 

} 

1 


'Slight--------- 


:Moderate: 
t Slope. 


Severe: 
s 


oO 
wetness. 


Moderate: 


° 
low strength. 


Moderate: 
slope, 

low strength. 
Moderate: 

s 

low strength, 
shrink-swell. 


4 
I 
1 
’ 
1 
1 
4 
i 
1 
1 
1 
n 
} 
i 
q 
1 
t 
fl 
i 
' 
i 
' 
1 
nl 
1 
! 
1 
1 
1 
' 
) 
i 
1 
' 
1 
( 
i 
1 
1 
1 
1 
1 
1 
' 
} 
' 
i 
! 
1 
' 
1 
1 
r) 
' 
1 
1 
1 
1 
1 


Local roads 
and streets 


Severe: 
low strength, 


Severe: 
low strength, 
slope. 


Severe: 
wetness, 
low strength, 
frost action. 


Moderate: 
slope. 


Severe: 
slope. 


Severe: 
frost action, 
low strength. 


Severe: 
frost action, 
low strength. 


Moderate: 
slope. 


Severe: 
slope. 


Severe: 
frost action, 


Slight-----~--- 


Severe: 
frost action, 
low strength. 


Severe: 
frost action, 
low strength. 


Severe; 
low strength. 


153 


Lawns and, 
landscaping 


Moderate: 
slope. 


Severe: 
slope. 


Severe: 

excess humus, 
wetness, 
floods. 
Moderate. 
Moderate: 
droughty, 
slope. 
Severe: 

slope. 


Moderate: 
wetness. 


Moderate: 
wetness. 


Slight. 
Slight. 
Moderate: 
slope. 
Severe: 


slope. 


Moderate: 
wetness. 


Moderate: 
too sandy. 
Slight. 


Slight. 


Slight. 
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1 
Soil name and | 
map symbol Hl 
1 

I 


CvC2-------------- H 
Cushing 


CvD, CvE, 


‘ 

Hl 

t 

i 

CwD3----! 
Cushing H 
1 

1 


Cx B¥---------- acer] 
Cushing 


Emmert 


' 
t 
{ 
Fa*, i 
Fluvaquents 
1 
H 
t 
t 
{ 
i) 


Fe*, 
Fluvaquents, wet 


Maa, 


See footnote at 


Shallow 
excavations 


i 
1 
I 

Moderate: |Moderate: 

slope. | slope, 
| low strength, 
{ Shrink-swell. 
1 
' 

Severe: ;Severe: 

slope. + slope. 
‘ 
1 
\ 
Slight--------- iModerate: 
| low strength, 
| shrink-swell. 
\ 

Moderate: iModerate: 

slope. 1 Slope, 
t low strength, 
| Shrink-swell. 
1 
I 

Severe: isevere: 

slope. | Slope. 
‘ 

Severe: iSlight--------- 

cutbanks cave.{ 
t 

Severe: iSlight--------- 

cutbanks cave. 
' 
i 

Severe: iSlight--------- 

cutbanks cave.| 
1 
i 

Severe: tSevere: 
wetness, it wetness, 
cutbanks cave.: floods. 

' 
1 

Severe: iSevere: 

Slope, + Slope. 

cutbanks cave.{ 
‘ 
Hl 
t 
H 
1 
I 
' 
' 
I 

Moderate: ‘Moderate: 

wetness. | wetness, 
| Shrink-swell, 
t low strength. 
1 
i 

Severe; \Slight--------- 
cutbanks cave.! 

i 
l 

Severe: tModerate: 
cutbanks cave,}!| wetness. 
wetness. I 

1 
' 

Severe: severe: 
wetness... + wetness, 

| floods. 
‘ 
‘ 

Severe: Severe: 
wetness, i wetness, 
floods, { floods, 
cutbanks cave.| low strength. 

1 
t 


end of table. 


TABLE 8.--BUILDING SITE DEVELOPMENT--Continued 


' 
! Dwellings 
i without 

t basements 


Dwellings 
with 
basements 


Moderate: 
slope, 
shrink-swell. 


Severe: 
slope. 


shrink-swell, 
wetness. 


Moderate: 
slope, 
shrink-swell. 


Severe: 


' 
’ 
\ 
! 
‘ 
i 
! 
\ 
i) 
\ 
t 
1 
t 
\ 
I 
' 
1 
' 
' 
\ 
‘ 
£ 
1 
iModerate: 
' 
i 
‘ 
' 
I 
' 
! 
' 
i 
\ 
' 
‘ 
1 
t 
{ 
\ 
, 
1 Slope, 
{ 
' 
I 
‘ 


\Slight-------- 


!Slight-------- 


Severe: 
wetness, 
floods. 


Severe: 
Slope. 


Severe: 
wetness. 


Severe: 
wetness. 


1 

' 

' 

i 

H 

' 

U 

' 

t 

I 
isevere: 
| wetness, 
' floods. 
’ 
' 
' 
' 
1 
1 
' 
' 
i 
' 
4 


Severe: 
wetness, 
floods, 
low strength. 


' 
l 


Small 
commercial 
buildings 


Severe: 
slope. 


Severe: 
slope. 


Moderate: 
Slope, 

low strength, 
shrink-swell, 


Severe: 
slope. 


Moderate: 
slope. 


Slight--------- 


Severe: 
wetness, 
floods. 


Severe: 
slope. 


derate; 
lope, 
etness, 
hrink-swell. 


nur uoao 


derate: 
etness, 


xO 


Severe: 
wetness, 
floods. 


evere: 
wetness, 
flocds, 
low strength, 


Local roads 
and streets 


vere: 
ow Strength. 


HO 


‘ 
’ 
' 
{ 
t 
1 
i 
i 
1 
i 
1 
1 
’ 
' 
1 
1 
' 
{ 
Severe: 
| slope, 
| low strength. 
l 
1 
I 
1 
: 
' 
1 
} 
' 
' 
1 
i, 
I 
1 
i 
1 
H 
' 
i 
1 
, 
1 
' 
1 
i 


Severe: 
low strength. 


vere: 
ow strength. 


ro 


Severe: 
slope, 
1 


Ow strength. 
tModerate: 
low strength. 


! 

i Moderate: 

| low strength. 
1 


)Moderate: 

low strength. 
Severe: 

frost action. 


Moderate: 
frost action, 
low strength, 
wetness. 


1 
’ 
i 
( 
1 
I 
' 
' 
' 
I 
1 
t 
I 
l 
' 
' 
1 
I 
1 
' 
‘ 
1 
i 
' 
{ 
‘ 
' 
' 
‘ 
4 
‘ 
t 
i 
( 
1 
' 
1 
' 
' 
' 
' 
' 
4 


\Slight--------- 


Moderate: 
frost action, 
wetness. 
Severe: 

frost action, 


Severe: 
wetness, 
floods, 
low strength. 


SOIL SURVEY 


Lawns and 
landscaping 


Moderate: 
slope. 


Severe: 
slope. 


Slight. 


Moderate: 
slope. 


Moderate: 
wetness. 


Severe: 
slope, 
too sandy, 
small stones. 


iModerate: 
too sandy. 


Moderate: 
too sandy. 


Moderate: 
wetness. 


Severe; 

excess humus, 
wetness, 
floods. 


4 
4 
' 
1 
‘ 
1 
1 
if 
i 
1 
f 
' 
' 
fl 
' 
1 
1 
1 
' 
' 
' 
1 
a 
' 
4 
' 
’ 
’ 
f 


POLK COUNTY, WISCONSIN 


TABLE .8.--BUILDING SITE DEVELOPMENT--Continued 


a 
Soil name and | Shallow 
map symbol 1 excavations 
er 
i 
Mn Be-~------------- iSevere: 
Menahga 1 cutbanks cave. 
i 
MnC------------ we {| Severe: 
Menahga {| cutbanks cave. 
1 
MnD--~-----------~- severe: 
Menahga + cutbanks cave, 
| Slope. 
1 
I 
MoB--------------+- iModerate: 
Mora | wetness. 
' 
NS--n2----- eee ene rsevere: 
Newson | wetness, 
| cutbanks cave. 
. 1 
' 
NyA--------------~ 1Severe: 
Nymore i cutbanks cave. 
1 
I 
Og Beene ~-- ene e isevere: 
Omega i Ccutbanks cave. 
1 
U 
OgC---~------------ iSevere: 
Omega + cutbanks cave. 
) 
OgD--------------- iSevere: 
Omega | slope, 
+ cutbanks cave. 
1 
1 
Pg*. i 
Pits i 
‘ 
’ 
PV Aeen~~----------- Severe: 
Plover 1 wetness, 
t cutbanks cave. 
) 
{ 
PXA~--------~------ iSevere: 
Poskin t wetness, 
+ Cutbanks Cave. 
i 
Rf---------------- 1Severe: 
Rifle 1 wetness, 
1 excess humus, 
| Cutbanks cave, 
sy 
, 
RoA--------------- iSevere: 
Rosholt | cutbanks cave 
1 
a i} 
RoB-~------------- rsevere; 
Rosholt 1 Ccutbanks cave 
+: 
I 
RoC 2--------~------ Severe: 
Rosholt | cutbanks cave. 
i 
i 
\ 
RoDe-------------- iSsevere: 
Rosholt + cutbanks cave, 
| Slope. 
1 
I 
RpB*: 1 
Roshol t---------- iSevere; 
| cutbanks cave. 
I 
I 
Cromwel1l--------- severe: 
| cutbanks cave. 


See footnote at end of table, 


Dwe 
wi 
bas 


Modera 
slope 


Severe 
slope 


dera 
etne 


Z£o 


vere 
etne 


Zo 


Modera 
slope 


vere 
lope 


ao 


vere 
lood 
etne 


xz™o 


vere 
etne 
xees 


oro 


Modera 
slope 


llings 
thout 
ements 


te: 


te: 
ss. 


ss. 


te: 


s, 
ss. 


ss, 
s humus. 


te; 


1 
t 


1 
l 
' 
l 
' 
' 
1 
i 
‘ 
‘ 
1 
1 
1 
' 
i 
I 
1 
t 
' 
' 
1 
t 
q 
’ 
i 
I 
fl 
i 
i 
' 
i 
t 
1 
1 
1 


1 
ir 
1 


1 
1 
£ 
1 
t 


Dwellings 
with 
basements 


Moderate: 
slope. 


etness, 


etness, 


Slight--------- 


Slight--~------ 


Severe: 
wetness. 


Severe: 
wetness, 
floods. 


vere: 
etness, 

xcess humus, 
ow strength. 


roOozo 


Slight 


Moderate: 
Slope. 


Slight 


Slight 


1 
U 


: 


( 
1 
' 


Small 
commercial 
buildings 


Slight 


Moderate: 
slope. 


Severe; 
wetness, 
floods. 

Severe: 

wetness, 

excess humus. 


Slight- 
Moderate: 
slope. 


Severe: 


Moderate: 
slope. 


Moderate: 
slope. 


i 
i Local roads 
i and streets 
: 
1 
( 


vere! 
etness. 


zo 


Moderate: 
slope. 


Severe: 
slope. 


Severe: 
frost action. 


Severe: 
frost action. 


Severe: 
wetness, 
excess humus, 
frost action, 

Moderate: 

frost action. 


Moderate: 
frost action. 


Moderate: 


frost action, 
Slope. 


slope. 


Moderate: 
frost action, 


' 
i 
' 
H 
' 
I 
f 
H 
' 
' 
U 
\ 
I 
' 
H 
t 
‘Severe: 
\ 
H 
: 
I 
1 
H 
\ 
t 
, 
I 
, 
U 
1 
I 
' 
J 
' 
{ 
‘ 
a 
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1 

I Lawns and 
| landscaping 
' 
I 
1 
1 


iModerate: 
too sandy. 


Moderate: 
slope, 
too sandy. 


Severe: 
slope. 


Slight. 


Severe: 
wetness. 


1 
t 
1 
' 
fl 
l 
' 
t 
' 
' 
i 
i 
1 
1 
1 
1 
1 
1 
1 
1 
1 
' 
1 
U 
1 
' 
4 
' 
1 
‘ 
1 
' 
’ 
U 
1 
' 


‘Severe: 
1 too sandy. 


|Moderate: 


i too sandy. 


tModerate: 
Slope, 
too sandy. 


Severe: 
slope. 


Moderate: 
wetness. 


Moderate: 
wetness. 


Severe: 
wetness, 
floods, 
excess humus. 


Severe: 
small stones. 


Severe: 
small stones. 


Severe: 


small stones. 


Severe: 
slope, 
small stones. 


Severe: 
small stones. 


Slight. 


156 


Soil name and 
Map symbol 


Rpc*: 
Roshol t---------- 


Cromwell--------- 
RpD*, RpE*: 


Roshol t-----+-+--- 


Cromwell--------- 


Santiago 


ScB*; 
Santiago--------- 


SeC*; 


seus 
Santiago--------- 


TABLE 8.--BUILDING SITE DEVELOPMENT--Continued 


Shallow 
excavations 


cutbanks 


Severe: 
cutbanks 


Severe: 
cutoanks 
Slope. 


Severe: 
cutbanks 
slope. 


Moderate: 
depth to 


Moderate: 
slope. 


cutbanks 


Moderate: 
slope. 


Severe: 
cutbanks 


Severe: 
slope. 


Severe: 
cutbanks 
Slope. 


cave. 


cave. 


cave, 


cave, 


rock. 


cave, 


cave, 


See footnote at end of table. 


Dwellings 
without 
basements 


Moderate: 
slope. 


Moderate: 
slope. 


slope. 


Severe: 
slope. 


Moderate: 
shrink-swell, 
low strength, 


1 
1 
t 
1 
i 
( 
I 
I 
1 
' 
1 
i) 
1 
{ 
1 
rt 
\ 
: 
1 
i) 
1 
I 
1 
t 
1 
1 
{ 
iSevere: 
1 
t 
1 
\ 
H 
I 
' 
{ 
i) 
3 
' 
t 
i) 
i 
1 
; 
1 
1 
' 
t 
1 
I 
1 
U 
I 


iModerate: 
low strength. 


t 
t 

i 

iModerate: 

| slope, 

| low strength. 
i 

! 

\ 

' 

Q 

\ 

i 

i 

! 

\ 

t 

: 


Severe: 
slope. 


:Moderate: 
low strength. 


Moderate: 
shrink-swell, 
low strength. 


Moderate: 
slope, 
low strength. 


Moderate: 
slope, 
shrink-swell, 
low strength. 


Severe: 
Slope. 


Severe: 
slope. 


SOIL SURVEY 


Dwellings 
with 
basements 


Moderate: 
slope. 


Moderate: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Moderate: 

depth to rock, 
shrink-swell, 
low strength. 


Moderate: 
low strength, 


Moderate; 
slope, 
low strength. 


Severe: 
Slope. 


Moderate: 
low strength. 


Moderate: 
shrink-swell, 
low strength. 


Moderate: 
slope, 
low strength. 


Moderate: 
slope, 
shrink-Swell, 
low strength, 


Severe: 
slope. 


Severe: 
slope. 


Small 
commercial 
buildings 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Moderate: 
slope, 
shrink-swell, 
low strength. 


Moderate: 
low strength. 


Severe; 
slope. 


Severe: 
slope. 


Moderate: 
slope, 
low strength. 


Moderate: 
slope, 
shrink-swell, 
low strength. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope, 


4 


M 


fo) 
f 
5 


Local roads 
and streets 


derate: 
rost action, 
lope. 


Moderate: 


Ss 


lope. 


Severe: 


Ss 


lope. 


Severe: 


M 


M 


M 


1oe) 


u“ 


f°) 
1 
f 
fo) 
1 
f 


i} 
1 
¢ 
s 


= 
° 

me} 
oO 


derate: 
Ow strength, 
rost action. 


derate: 
ow strength, 
rost action, 


derate; 

ow strength, 
rost action, 
lope. 


evere: 


8 


lope. 


Moderate: 


i 
f 


ow strength, 
rost action. 


Moderate: 


M 


1 
f 
s 


° 
i 
f 
$ 


ow strength, 
rost action, 
hrink-swell. 


derate: 

ow strength, 
rost action, 
lope. 


Moderate: 


8 


1 
f 
s 


ow strength, 
rost action, 
lope. 


= 


Lawns and 
landscaping 


Severe: 
small stones. 


Moderate: 
slope. 


Severe: 

Slope, 

small stones. 
Severe: 

slope. 


Moderate: 
thin layer. 


Slight. 


! 

t 

1 

I 

i 

1 

t 

1) 

i 

i 

' 

t 

1 

I 

i 

1 

' 

£ 

f 

H 

i) 

i) 

1 

1 

i 

1 

1 

t 

i 

v 

1 

! 

1 

1 

i 

t 

\ 

1 

' 

1 

1 

i 

‘ 

t 

1 

I 

\ 

i 

\ 

H 

f 

t 

. 

i) 

i) 
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Severe: 
Slope. 


Slight. 


Slight. 


Moderate: 
Slope. 


Moderate: 
slope. 


Severe: 
slope. 


Severe: 
slope. 
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cutbanks cave. frost action. 


I i 1 t ' 
Soil name and | Shallow H Dwellings H Dwellings t Small | Local roads | Lawns and 
map symbol | @xeavations }; without H with 1 commercial i and streets { landscaping 
{ i basements i basements i buildings 1 i 
1 t V t t oY 
i i t i I i 
Se*. { i i ' H ! 
Saprists and H H I | H 
Aquents ' i i I H I 
' , 1 ' , 1 
i ' 1 i ' 1 
Sm-----~----------- {Severe: Severe: tSevere: tSevere: Severe: iSevere: 
Seelyeville | wetness, | wetness, | wetness, | wetness, i wetness, i wetness, 
it excess humus, { floods, i floods, t floods, | floods, i floods, 
| floods. | low strength. | low strength, {| low strength. } low strength. | excess humus. 
' 1 1 ' 1 1 
t 1 I t I 1 
Us*® ! t f ' i i 
Udorthents, sandy}{ H I ! H i 
i Hl ' I i i 
Uy*. ! I I H i { 
Udorthents, loamy! ' H H H 
1 1 i 1 1 1 
1 i} i) Ni 1 ' 
WVweene- woone--- --{Severe: iSevere: iSevere: iSevere: Severe: iSevere: 
Warman Variant | wetness, { wetness, i wetness, {| wetness, | wetness, i wetness. 
| floods, | floods, t floods. | floods. | floods, 
1 1 1 1 1 T 
t ' ' 1 t t 
' I ! H H I 


* See map unit description for the composition and behavior of the map unit. 
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TABLE 9.-=SANITARY FACILITIES 


SOIL SURVEY 


[Some of the terms used in this table to describe restrictive soil features are defined in the Glossary. 
text for definitions of "slight," "moderate," "good," "fair," and other terms used to rate soils. 
Absence of an entry means soil was not rated) 


Soil name and 
map symbol 


See footnote at 


| Slope, 
1 
I 


end of table. 


l r i, H i 
H Septic tank t Sewage lagoon | Trench t Area { Daily cover 
i absorption i areas H sanitary H sanitary t for landfill 
H fields ' t landfill t landfill { 
1 U U , t 
V I ' 1 1 
U ’ ’ 1 1 
iSevere: iSevere; iSevere: ‘Severe; iPoor: 
i wetness, | floods, i wetness, | wetness, | wetness 
| floods, > wetness. | floods. | floods. 
1 percs slowly. H i i ' 
i i ' 1 i 
i 1 iF 1 1 
iSlight----------- iModerate: (Slight--------- iSlight--------- 1Good 
! | seepage. I I H 
\ ' ' ' ' 
l i , ts i. 
iSlight----------- iModerate: tSlight--------- iSlight--------- 1Good. 
1 i slope, t ' ! 
i t seepage. H ' i 
' i ' ' ’ 
i U i} ' ik 
iModerate: Severe (Slight--------- iModerate: iFair: 
| slope, | slope H i slope; i slope. 
1 1 1 7 t 
U 1 1 t 1 
Severe: isevere; Moderate: Severe 1Poors: 
| slope, | slope i slope. 1 slope } slope. 
1 1 a 1 1 
U I , I 1 
tsevere: iSevere: tSevere: iSevere: 1Good. 
1 wetness, i wetness. i wetness. | wetness, 
} percs slowly. Hy H | ' 
1 i 1 F 1 
i 1 i ' 1 
iModerate: iModerate: 1Slight--------- 1Slight--------- (Fair: 
' percs slowly. : seepage, H I } thin layer. 
H | slope. ! H H 
1 , , 1 ' 
t Y Y ' 
iModerate: iSevere 1Slight--------- Moderate: 1Fair: 
+ percs slowly, | slope. I | slope. | thin layer, 
{ slope. H ! H 1 slope. 
) 1 ' 1 ' 
, 1 1 1 1 
iSevere: iSevere tModerate: iSevere: {Poor: 
i Slope. | slope | slope, t Slope. | Slope. 
f ' ' 1 1 
1 1 3 ’ i 
iSevere: Severe: iSevere: iSevere: tPoor: 
| slope. | Slope, | Slope. i slope. : slope. 
1 ' i 1 ‘ 
1 1 ' 1 
|Moderate: iModerate: tSlight--------- iSlight--------- iFair 
| percs slowly. i seepage, H ' i thin layer, 
i i slope. H i ! 
! i I ' i 
iModerate: iSevere: iSlight--------- Moderate: Fair: 
| peres Slowly, : Slope. H | Slope. ; thin layer, 
| slope. H H ' | Slope. 
1 1 , 1 t 
{ ' 1 1 t 
|Moderate: |Moderate 1Slight--------- iSlight--------- iFair: 
| percs slowly. | seepage, i ' i thin layer, 
f | Slope. ' I I 
I i i i I 
iModerate: iSevere iSlight--------- |Moderate: Fair: 
i peres Slowly, 1 Slope t | Slope. i thin layer, 
| slope. t ' ! 1 Slope. 
1 ' ' 1 ' 
1 I i) , , 
iSevere: Severe: (Moderate: (Severe: 1Poor: 
| slope. ) Slope. i Slope. t Slope. | Slope. 
' 1 1 ' H 
' t i) ( i) 
iSevere: tSevere: iSevere: iSevere iPoor: 
t Slope. + Slope. | Slope. | Slope. t Slope. 
\ ' f \ ' 
! t | ! 1 
iModerate: 1Severe i(Slight--------- iSlight--------- iFair: 
| percs slowly. | Slope f t | thin layer 
' 1 11 1 1 
L i) 1 1 ij 
Severe: iSevere: iSevere: iSevere: tPoor: 
| Slope. | slope. | Slope. i Slope 
1 I t 1 
1 4 t i 
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i) ' t 1 ' 
Soil name and I Septic tank | Sewage lagoon | Trench H Area i Daily cover 
map symbol { absorption I areas H sanitary H sanitary t for landfill 
H fields i ' landfill t landfill 
t U t 1 t 
d ' I ! i i 
AtA, AtB------------ ;Slight----------- iSevere: severe: iSevere: ‘Poor: 
Antigo { | Seepage. | seepage, i seepage. | too sandy, 
; I | too sandy. H | small stones. 
1 t 1 t ' 
i) t a t t 
AtC2---------------- i Moderate: iSevere: 1Severe; Severe: {Poor: 
Antigo | Slope. | Seepage, it seepage, | seepage. 1 too sandy, 
H | slope. | too sandy. { | small stones, 
' I ' ' t 
t U t t t 
AuA------------~---- iSevere: tSevere: iSevere: iSevere: {Poor: 
Auburndale i wetness, t wetness, ; wetness, | wetness, i wetness, 
| floods, | floods, | floods, i floods, H 
i peres slowly. | seepage. | seepage. i seepage. H 
i) 1 t t ' 
! i) t t t 
Ba-~-------- wawwene= Severe: iSevere: iSevere: iSevere: iPoor: 
Barronett i wetness, i wetness, i wetness, | wetness, t wetness. 
t floods, | floods. | floods. { floods, t 
t peres slowly. { ! H i 
, 1 t t 1 
i) 1 i U 1 
Be------------ wa eene |\Severe;: {Severe: iSevere: iSevere: iPoor: 
Barronett Variant {| floods, { wetness, | wetness. ' wetness, i wetness. 
| wetness, | floods, I i H 
1 1 i 1 1 
i) i) ! 1 I 
Bf----------------- -iSevere: iSevere: iSevere: iSevere: |Poor: 
Bluffton i wetness, | wetness, i wetness, i wetness, | wetness. 
; floods, | floods, | floods. | Floods. I 
| peres Slowly. H I | I 
1 1 i) I i 
{ i it 1 fk 
BlA----------------- Severe: Severe: iSevere: Severe: {Poor: 
Brill a wetness, | seepage, | seepage, | seepage, | too sandy, 
! | wetness, | wetness, | wetness. {| small stones. 
t H | too sandy. I I 
1 ' | \ \ 
a ' i) I i) 
BpA, BpB------------ iSlight----------- {Severe: “|Severe: |Severe: {Poor: 
Burkhardt H i seepage. | Seepage. | seepage. | thin layer. 
' \ \ i 1 
i ‘ ' U 1 
BpC2--~~~---~------- iModerate: Severe: iSevere: iSevere; iPoor: 
Burkhardt | slope. | seepage, i seepage. | seepage. i thin layer. 
H | slope. ' f ! 
I i H ' i 
CaA----~--~--------~- iSlight---~-------- |Moderate: |Slight----------- iSlight----------- iGood, 
Campia H | seepage. f I i 
1 I C 1 , 
1 1 t 1 1 
CaB----------------- iSlight----------- iModerate: |Slight----------- iSlight----------- 1Good. 
Campia H | seepage, { | I 
H | slope. I t i 
H t I I i 
CaC2---------------- iModerate: iSevere; i(Slight----------- |{Moderate: Pair: 
Campia i Slope. | Slope. I t Slope. | Slope. 
1 ' \ i : 
1 t 1 # 1 
CbB--------------~-- isevere!: iSevere: iSevere: iModerate;: iPoor: 
Campia Variant | percs slowly, | wetness, | wetness, | wetness, ; too clayey. 
i wetness. ' | too clayey. | slope ' 
1 1 \ \ \ 
' ' ' t 1 
CbC-----------~------ iSevere: iSevere: iSevere: iModerate: 1Poor: 
Campia Variant | percs slowly, + Slope. | wetness, { wetness, | too clayey. 
i wetness, I {| too clayey. | Slope H 
1 i 1 t A 
1 1 1 ’ q, 
CbD---~--------~---- iSevere: iSevere: iSevere: iSevere; iPoor: 
Campia Variant i percs slowly, i Slope. | wetness, i slope | too clayey, 
| Slope. H | too clayey. H i Slope. 
1 1 1 t I 
1 1 1 1 i) 
Ce----~---~+----~--- Severe: Severe; iSevere;: iSevere tPoor: 
Cathro i wetness, | wetness, i wetness, i wetness, | excess humus, 
| floods. } excess humus, | floods, | floods, i wetness, 
Hl i seepage. + excess humus. | seepage, H 
\ 1 1 ‘ 1 
1 nl iT l ' 
ChB----------------- Slight-s--------5 iSevere: iSevere: Severe: iFair: 
seepage, } seepage. | seepage. i small stones. 
H \ 1 
' 5 t 


See footnote at end of table. 
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rt i ' { i 
Soil name and H Septic tank | Sewage lagoon | Trench t Area I Daily cover 
map symbol H absorption H areas { sanitary i sanitary i for landfill 
t fields H ' landfill i landfill 
Hl i i i T 
i I i i H 
Chl? sasce- acu ecewe iModerate: iSevere: severe: severe: iFair: 
Chetek i Slope. | seepage, | seepage. t seepage. | small stones, 
t i slope. t I | slope. 
H f ‘ \ ' 
1 1 t AJ 1 
ChD@--~~~~--~-------- Severe: 1Severe: Severe; 1Severe: {Poor: 
Chetek t slope. | seepage, | seepage, {| seepage, i slope. 
H | slope. H | slope. 
1 , 1 t 1 
I ' t t i 
CmAceseeechosesssete ‘Severe: iSevere: iSevere: iSevere; 'Good, 
Comstock i wetness. | wetness, { wetness. | wetness 
1 i , ' 1 
1 1 ' I t 
CpA----------------- ‘Severe: iSevere: iSevere: iSevere: tPoor 
Comstock Variant 1 percs slowly, it wetness, | wetness, i wetness. i too clayey. 
i wetness. H } too clayey. H t 
1 1 , ' I 
t 1 1 i i) 
CrA, CrBe~---------- iSlight----------- Severe: iSevere: severe: iPoor: 
Cromwell H | seepage. i seepage. | seepage. t+ too sandy. 
H ' ' ' ' 
1 i i 1 t 
CrCe--------- wecece- iModerate: isevere: iSevere: iSevere: 1 Poor 
Cromwell { slope. t seepage, | seepage. i seepage. i too sandy. 
: | slope. H I I 
I I ' H { 
CrDe--------- attire iSevere: iSevere isevere: Severe: i Poor 
Cromwell + Slope. | seepage, | seepage, | seepage, i too sandy, 
H | slope, H | slope. | slope. 
1 ' ’ ' 1 
i} t Ht i ! 
a eee ‘Severe: {Severe: iSevere: iSevere: (Poor: 
Cromwell Variant it wetness. | wetness, | wetness, | wetness, | too sandy. 
Hl | seepage. | seepage. | seepage. H 
1 i ' ' \ 
t 1 ' t i 
CLA- on nee n en -- eee }Severe: iSevere: iSevere: iSevere: iPoor: 
Croswell { wetness. { seepage, | seepage, | seepage, | too sandy. 
{ | wetness. 1 wetness, | wetness, ' 
H H | too sandy. H ' 
t { I ! ( 
CuA, CuBe----------- Severe: iSevere: iSevere: tSevere: iGood, 
Crystal Lake + wetness. | wetness. | wetness, i wetness H 
1 1 , ' 1 
I 1 i t i) 
Cv B--n2- n-ne eee n ne iSevere: iModerate: iSlight----------- tSlight---~-~------ iFair: 
Cushing t peres slowly. | slope. ! i i too clayey. 
a 1 1 t ‘ 
i Li 1 I t 
CvC2---------------- Severe: iSevere: iSlight----------- tModerate: iFair 
Cushing | percs slowly. i slope. i | slope. i Slope, 
H H : i | too clayey. 
’ 1 1 vs l 
i I 1 t ! 
évlssesceusecsoescel ‘Severe: Severe itModerate: Severe: 1Poor: 
Cushing t Slope, t slope. | Slope. | slope. | slope. 
t percs slowly. H H I i 
t 1 1 t 1 
i I i I t 
CY Eq sew etockewece ces \Severe: iSevere iSevere: iSevere: iPoor: 
Cushing | slope, | slope. i Slope. | Slope. | Slope. 
! percs slowly. i H i { 
t 1 1 t i 
a 1 1 t ! 
CwD3---------------- iSevere: iSevere iModerate: iSevere: iPoor: 
Cushing i slope, t slope. it Slope. i slope. | Slope. 
i peres Slowly. i Hl I H 
, 1 13 t 1 
i ¥ 1 I I 
Cx B¥---------------- severe: iModerate: (Slight----~+------ 1Slight----------- iFair 
Cushing 1 percs slowly. { slope. { { + too clayey. 
1 l , I , 
a ' 1 ' , 
CxC2*----~---------- roevere: ioevere; tSlight----------- Moderate: iFair: 
Cushing + percs Slowly. i slope, H t Slope. 1 Slope, 
H i { H } too clayey. 
i ' { t | 
CXD2 teen een n-ne ne isevere: iSevere tModerate: tSevere: Poor: 
Cushing slope, + Slope. | slope. | Slope. i slope. 
‘ 1 t t 
4 t i) 
! i { I 


' 
H 
! percs slowly. 
i 
t 


See footnote at end of table. 
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too sandy. 


~“T ee ee oe —3— = = 
' 1 1 1 1 
Soil name and H Septic tank | Sewage lagoon j} Trench I Area H Daily cover 
Map symbol 1 absorption H areas i sanitary H sanitary t for landfill 
t fields H i landfill Hl landfill H 
T , ' 1 i 
i I i { ' 
DaA, DaB------------ iSlight----------- Severe: isevere: Severe: iPair: 
Dakota t | seepage. i seepage, ; seepage. { thin layer. 
{ H | too sandy. H H 
i 1 ' A 1 
7 1 i) 1 
Dl Anenece een enn e = iSevere: Severe: Severe: iSevere: tPair: 
Dakota | depth to rock. i seepage, ; seepage, i seepage. i thin layer. 
t H | depth to rock. | I 
1 ' 1 , 1 
t 1 1 it 1 
DV Annan n-ne nr ene--- Severe: Severe: severe: iSevere: ‘Poor: 
Dakota Variant | wetness. | seepage, | seepage, + wetness, i too sandy, 
! | wetness, i wetness, | seepage. | seepage. 
1 ' 1 1 1 
1 1 4 1 ' 1 
Em) ----------------- Severe: Severe: 1Severe: iSevere: 'Poor: 
Emmert | Slope. 1 seepage, | seepage, | seepage, | Seepage, 
H | slope, i too sandy. i slope. t too sandy, 
i t H I i slope, 
1 1 1 i 1 
’ ‘ 1 1 t 
Fa*, ' : I i I 
Fluvaquents H H t H H 
H H H H { 
Fe*, ' ' t ! I 
Fluvaquents, wet H ' t { ' 
x, ’ ' 1 1 
1 I a 1 l 
Fn Bowe wenn ween n----- iSevere: iSevere: iModerate: iModerate: iGood. 
Freeon i wetness, i wetness. t+ wetness. | wetness. ' 
i peres slowly. ! H ' ! 
1 ° 1 iL ’ 1 
1 t 1 a i 
Hr B--~----~---------- iSlight----------- iSevere: iSevere: Severe: Poor: 
Hubbard H { seepage. | seepage, | seepage. t too sandy, 
i H { too sandy. ' | seepage. 
J 1 ' ' 
! , 1 U i 
Ln A--~-------------- iSevere: Severe: iSevere; iSevere: iPoor: 
Lino | wetness. | seepage, i seepage, { seepage. i too sandy, 
H | wetness. | too sandy, H i seepage, 
H I i} wetness. i H 
I I i H i 
MaA, MaB------------ 1Severe: iSevere: tSevere: iSevere 1Good. 
Magnor t wetness, 1 wetness. t wetness. | wetness. 
} percs slowly, H ' | i 
' 1 \ ' 1 
t 1 ' 1 J 
Mk ------------------ 1Severe: iSevere: iSevere: iSevere: iPoor: 
Markey | wetness, | wetness, | wetness, + wetness, | hard to pack, 
1 floods. 1 seepage, | floods, i floods, i wetness. 
i it floods. | seepage. | seepage. t 
' 1 1 1 ' 
' 1 1 t 
Mn Bew---------------- iSlight----------- iSevere: 1Severe; Severe: iPoor: 
Menahga t i seepage. | seepage, | seepage. | too sandy. 
I H | too sandy. H t 
1 1 1 1 ' 
i t i i t 
MnC----------------- Moderate: iSevere: iSevere: iSevere: 1Poor: 
Menahga 1 Slope. t seepage, | seepage, 1 seepage. + too sandy. 
H ! slope. | too sandy, H I 
1 ' : \ \ 
U a ) I () 
MnD----~------------ iSevere;: iSevere: iSevere; tSevere: (Poor: 
Menahga 1 slope. | seepage, | seepage, i seepage, i too sandy, 
t | Slope. {| too sandy. | slope. t slope. 
' \ ' ' ' 
t t i i I 
MoB-~------~-+------ iSevere: isevere: tModerate: iSevere: iGood. 
Mora | peres slowly, | seepage, | wetness, | seepage. I 
t wetness. i wetness. H H I 
1 i l t 1 
I I ' t i) 
NS----------------~- Severe: iSevere: iSevere: iSevere: iPoor: 
Newson wetness, | wetness, i wetness, | wetness, i wetness, 
i Seepage. i seepage, i too sandy. | too sandy. 
1 ' ' U 
' i H \ 
U U t y 


See footnote at end of table. 
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i i i Hl Hl 
Soil name and H Septic tank | Sewage lagoon | Trench H Area t Daily cover 
map symbol : absorption H areas H sanitary H sanitary t for landfill 
‘ fields H Hl landfill H landfill H 
ih f I 1 t 
I ! f I I 
NyA-----------~----- iSlight----------- iSevere: |Severe: 'Severe: Poor: 
Nymore H | seepage. | seepage. | seepage. i too sandy, 
H i I I | seepage. 
' i i | H 
0g B-----~----------- tSlight----------- iSevere: Leeverey iSevere: tPoor: 
Omega H | seepage. i seepage. i seepage. | seepage, 
H I ‘ { { too sandy. 
H t { { i 
O0gC-----~------- ~----| Moderate: iSevere iSevere: iSevere: ‘Poor; 
Omega i Slope. | Slope, | seepage. } seepage. | seepage, 
H { seepage. i t | too sandy. 
1 i a a 1 
i ! i) 1 i) 
QgD----------------- iSevere; iSevere iSevere: iSevere: ;Poor: 
Omega | Slope. i slope, | seepage. | Slope, t slope, 
: | seepage. i | seepage, i seepage, 
i i ' i | too sandy. 
I H I i ' 
Put, ' ! i i f 
Pits I f | t H 
i f ! I I 
PVA----------eeee--- Severe: iSevere: iSevere: severe: iGood. 
Plover | wetness. i wetness, | wetness. | wetness. 
1 1 1 1 ' 
H 1 1 I { 
Px Aewn--- == == = - Severe: iSevere: 'Severe: Severe: tPoor: 
Poskin i wetness, | wetness, | wetness, | wetness, | too sandy, 
t | seepage. | seepage, | seepage, { small stones, 
' t i ! | seepage. 
i 1 \ \ ‘ 
1 i) ! ' i; 
Rf------------------ iSevere: | Severe: 'Severe: i Severe: {Poor: 
Rifle | floods, | Wetness, | wetness, | Floods, + excess humus, 
i wetness. | excess humus, | seepage, | wetness, i wetness, 
H | Seepage. i} excess humus. | seepage. | seepage, 
1 1 1 \ 1 
U U { ‘ l 
RoA, ROB------------ (Slight----------- }Severe: severe; iSevere: tPoor: 
Rosholt I i seepage. | seepage, | seepage, 1 small stones. 
1 1 1 1 1 
! 1 U ' 1 
RoC2---------------- iModerate: iSevere: iSevere: )Severe: Poor: 
Rosholt | Slope. | seepage, } seepage, | seepage, | small stones. 
{ | slope. ' I H 
H 1 1 \ 1 
i) , , i 1 
RoD----------------- Severe: Severe: Severe: Severe: iPoor: 
Rosholt | slope. i seepage, | seepage. {| seepage, 1 slope, 
\ ; slope. i slope. | small stones. 
\ 1 1 
1 1 1 ' * 
RpB®: { H H H H 
Rosholt----~-------- iSlight----------- iSevere: isevere: isevere: 1Poor: 
i | seepage. | seepage. it seepage. t small stones, 
1 , i 1 1 
t i ' 1 t 
Cromwell-------=--- iSlight-------~---- Severe: iSevere: iSevere: iPoor: 
i | seepage, i seepage. | Seepage. 1 too sandy. 
1 ' 1 1 t 
1 1 ¥ 1 : 
Rpc®; i I I H I 
Rosholt------------ iModerate: iSevere: roevere? Severe: iPoor: 
| slope. t seepage, } seepage. i seepage. { small stones. 
{ i slope. H I I 
i ' ‘ t ' 
Cromwell----------- iModerate: isevere! Severe: iSevere: {Poor: 
i Slope. i seepage, | seepage. 1 seepage. | too sandy. 
{| | slope. t i H 
i ' i \ ' 
RpD*: H ' { t H 
Roshol te--2-------- Severe: severe: Severe: Severe: 1Poor: 
it slope. i seepage, 1 seepage. | seepage, : Slope, 
' i slope. { { slope. i small stones. 
1 I t t ' 
1 ' t v ' 
Cromwell--~-------- Severe: Severe: Severe: Severe: {Poor: 
slope. } seepage, | seepage. | seepage, i too sandy, 
i slope. 1 | Slope. t slope. 
1: 1 
if l t I 


t 
1 
if 
’ 
l 


See footnote at end of table. 
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t 1 t 1 1 
Soil name and I Septic tank {| Sewage lagoon | Trench H Area H Daily cover 
map. symbol I absorption H areas H sanitary H sanitary | for landfill 
{ fields t t landfill i landfill 
Te ee ee Se 
RpE*; f ly { i I 
Rosholte----------- 1Severe: severe: (Severe: isevere: Poor: 
it Slope. | seepage, | seepage, t seepage, > Slope, 
{ { Slope. | slope. i Slope. t simall stones, 
1 1 1 \ ' 
{ { 1 1 1 
Cromwell--~--~------- iSevere: iSevere: Severe: }Severe: tPoor: 
i slope. { seepage, { seepage. {| seepage, 1 too sandy, 
H i slope. ! t slope. | slope. 
‘ 1 1 \ 1 
v U U i 1 
RVB-----~---~------- Severe: iModerate: iSevere: iSlight----------- iPoor: 
Rosholt Variant | depth to rock. {| depth to rock, | depth to rock. | i area reclaim. 
' | slope. { { I 
\ f 1 ' \ 
1 1 e t V3 
SaB----------~------- Severe: Moderate: iSlight------- en-- | Slight-------- --- Good. 
Santiago | perecs slowly. | slope. I I i 
f 1 \ \ 1 
1 r 1 i) 1 
SaC wr n-ne en ---- ~~ isevere: iSevere: iSlight----------- iModerate: iFair: 
Santiago {t percs slowly. | Slope. f | slope. | slope. 
1 \ f \ 1 
t I I i 1 
SaD----------------- Severe: iSevere iModerate: iSevere: Poor: 
Santiago } slope, t Slope. t Slope. ; slope. i slope. 
| percs slowly, I I i H 
' ' ' t H 
ScB*: H j , ! ' 
Santiago----------- Severe: |Moderate: iSlight----------- iSlight----------- iGood. 
i peres slowly. | Slope. } i i 
1 1 1 1 
1 1 1 i i 
Antigo--------- weo-- |Slight----------- iSevere: iSevere: iSevere: 1Poor: 
H i seepage. i seepage, i seepage. ' too sandy, 
H I i too sandy. ' | small stones. 
I I i i i 
Sec®: I i H I I 
Santiago-------- ---; Severe: (Severes iSlight----------- 'Moderate: tFairs 
| percs slowly. |} Slope. I i slope. 1 slope. 
1 1 1 H ‘ 
t t ' , , 
Antigo-~-----------~- iModerate; Severe: iSevere: iSevere: 1Poor: 
' slope. i seepage, | seepage, | seepage. | too sandy, 
H | slope. i too sandy. : 1 small stones. 
, , ' 1 
i U ' 1 i 
SeD*: H i i ! H 
Santiago----------~ Severe: iSevere: iModerate: isevere: Poor: 
| Slope, | slope. | slope. 1 Slope, + Slope. 
} percs slowly. H { H ! 
' 1 1 1 f 
* 1 1 1 1 
Antigo------------- iSevere; tsevere: Severe: iSevere: tPoor: 
t slope t seepage, | seepage, | Slope, } too sandy, 
H | Slope. | too sandy. i seepage. | small stones, 
H I i H 1 slope. 
I ! H ‘ t 
Se*, t i | I I 
Saprists and t H t ' i 
Aquents H { t : I 
i { t H ! 
Sm-~---------------- Severe: severe: severe; Severe; iPoor: 
Seelyeville it wetness, | floods, | wetness, i wetness, | wetness, 
t floods, { seepage, | floods, | floods, 1 excess humus. 
} percs slowly. 1 wetness. | seepage. | seepage. H 
1 1 7 a, 7 
1 t ' , 
Us*, H ! | I I 
Udorthents, sandy 1 I i H i 
i i H I t 
uy®. H i { I H 
Udorthents, loamy {| I { i I 
1 if 1 1 ’ 
t i 1 i i 
WVsscccecocccesccces {Severe: iSevere: {Severe; iSevere: tPoor: 
Warman Variant | wetness, i wetness, i wetness, i wetness, i wetness, 
t floods, 1 seepage, i floods, | seepage, ' 
H } floods. + seepage. t floods. i 
‘ 3 ’ 1 1 
t i I , I 


* See map unit description. for the composition and behavior of the map unit. 
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TABLE 10.--CONSTRUCTION MATERIALS 


[Some of the terms used in this table to describe restrictive soil features are defined in the Glossary. See 
text for definitions of "good," "fair," “poor,” and "unsuited." Absence of an entry means soil was not 
rated] 


1 i ' 1 
Soil name and { Roadfill H Sand t Gravel I Topsoil 
map symbol { ‘ t I 
i i i 
t 1 i t 
Ad-------------------- Poor: {Poor: iUnsuited: tPoor: 
Adolph i wetness. 1 excess fines. 1 excess fines. ) wetness. 
1 1 1 t 
I 1 i} 1 
APA, AfBeweeeen-----n- iFair: tPoor: iUnsuited iGood. 
Alban t low strength. t excess fines. i excess fines. H 
1 ’ ' ' 
1 t , ' 
AfC2a2cne------------- iFair: iPoor: tUnsuited: iFairs 
Alban | low strength. } excess fines. } excess fines. i slope. 
' 1 1 ' 
, 1 1 ' 
AfD--~-----~----------- iFair: 1Poor: iUnsuited: {Poor: 
Alban | slope, i excess fines. ; excess fines. | Slope. 
} low strength. ' I ( 
fj 1 \ \ 
i 1 1 i) 
Ag----------------+---- ‘Poor: iUnsuited: iUnsuited: iGood 
Alstad 1 low strength. | excess fines, } excess fines. H 
, \ \ ' 
' 1 { 4 
A1B------------------- tFair: iPoor: (Unsuited: {Good 
Amery + low strength, ; excess fines. t excess fines. 
i] 1 1 7 
t t i ' 
Al Casceseousecscoe Uses Fair: 1Poor iUnsuited: iFair: 
Amery + low strength. i excess fines. i excess fines. i slope 
' \ ' ' 
iF i) t 1 
Al D-2- n-ne nnn n-ne ne- iFair: | Poor tUnsuited: iPoor: 
Amery ( Slope, | excess fines. 1 excess fines. i slope. 
| low strength. { H | 
\ ' ‘ ' 
a 4 U t 1 
Lie cei ene er eee enon \Poor: tPoor iUnsuited: iPoor: 
Amery i Slope. i excess fines. 1 excess fines. i slope. 
' I i. 1 
' t ' t 
An Bew----------------- iFair: iPoor: iUnsuited: 1Good. 
Amery | low strength. { excess fines. 1 excess fines. t 
1 t ‘ a 
i t ' t 
AnC------------------- iFair: iPoor tUnsuited: tFair: 
Amery i low strength. it excess fines, t excess fines. t slope. 
1 1 1 I 
a ! i) ' 
Ao B¥ +2222 ewes -iFair: iPoor 1Unsuited: iGood, 
Amery } low strength. t excess fines. i excess fines. t 
1 ' 1 1 
1 i t 1 
ROChasceceeecseecesees iFair: iPoor: iUnsuited: iFair: 
Amery 1 low strength. 1 excess fines. t excess fines. | slope. 
¥ d ' 1 
1 1 a 1 
AoD#e-cos- cence eee e-{Fair: iPoor: iUnsuited: tPoor: 
Amery | slope, 1 excess fines. 1 excess fines, t slope. 
| low Strength. H i H 
si 1 Lf 1 
t i i t 
AoE #------------------ tPoor: 1Poor: tUnsuited: (Poor: 
Amery i Slope. t excess fines. t excess fines. { slope. 
\ ' 1 H 
t l ' 1 
Ar C¥ennwn n-ne enn e ne iFair: 1Poor iUnsuited iGood. 
Amery } low strength. 1 excess fines. i excess fines. 
i ' 1 \ 
t i 1 t 
ArD#¥------------------ }Poor: 1Poor: iUnsuited: 1Poor: 
Amery t Slope, it excess fines. it excess fines. i Slope. 
’ 1 1 f 
: ' 1 
AtA, AtB---------- eo-- | Good----------------- 1 G00d=- 2-2 een eee nee nen 1GO00d ae aa awn ween nanan e tGood, 
Antigo H I i f 
1 ' 1 \ 
' i) 1 1 
AtC2-------------+---- {Good=------- woeenenne 1G00d anna anne nn nee 1GO0d----------------- iFair: 
Antigo H ! i i Slope. 
1 1 1 , 
1 tk 1 1 
AuA-------------- e<-n-! Poor: iPoor tUnsuited: tPoor: 
Auburndale | wetness, i excess fines. | excess fines, i wetness, 
1 1 1 
i t 1 


See footnote at end of table. 


POLK COUNTY, WISCONSIN 


Soil name and 
map symbol 


BpA, BpB------------ ae 


Burkhardt 


BpC2-------------- Bcc 


Burkhardt 


Cathro 


ChB-------- eoccce- oree 


Chetek 


Comstock 


c 


CrA, CrBen--------- 


Cromwell 


Cromwell 


p 
Comstock Variant 


TABLE 10.--CONSTRUCTION MATERIALS--Continued 


Poor: 
{ wetness. 
+ 


1Poor: 
i wetness, 
' 


t 
tPoor: 
1 


1 wetness, 


tPair: 
| low strength, 


iFair: 
i low strength. 


tPoor: 
| low strength. 


iPoor: 
i low strength. 


iPoor: 


+ excess humus, 
i wetness, 
' 


iFair: 

+ low strength, 
i wetness, 
; 

1 

' 


See footnote at end of table. 


Sand 


Unsuited: 
excess fines. 


Poor: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited;: 
excess fines, 


Unsuited: 
excess fines. 


Unsuited: 
excess fines, 
Unsuited: 


excess fines. 


Unsuited: 
excess fines, 


1 
i 
1 
i) 
1 
I 
1 
1 
\ 
iUnsuited: 
t excess fines. 
1 
i 
1 
1 
' 
t 
\ 
T 
1 
' 
' 
' 


Unsuited: 
excess fines. 


suited: 
xeess fines. 


os 


excess fines. 


Unsuited: 


I 
i) 
y 
\ 
1 
1 
I 
! 
iUnsuited: 
f 
t 
‘ 
| excess fines. 


iUnsuited: 

| excess fines. 
t 

iUnsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines, 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited;: 
excess fines. 


H 
1 
i 
' 
H 
' 
1 
i 
' 
{ 
\ 
1 
\ 
' 
1 
1 
' 
' 
1 
' 
i 
' 
' 
' 
H 
t 
1 
I 
t 
, 
' 
' 
i 
t 
' 
1 
' 
iUnsuited: 

| excess fines. 
' 
H 


iFair: 


| excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


iUnsuited: 


| excess fines. 
I 
f 


iUnsuited: 

i excess fines. 
1 

I 

1 


1 
iUnsuited: 
i excess fines. 
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Poor: 
wetness. 


Poor: 
wetness. 


Poor: 
wetness. 


Good. 


Fair: 
area reclaim. 


Fair: 
area reclaim, 
slope. 


Good. 


Fair: 
slope. 


Fair: 
thin layer. 


Fair: 
thin layer, 
slope. 


Poor: 
slope. 


Poor: 
wetness, 
excess humus. 


Fair: 
area reclaim, 


Fair: 
slope, 
area reclaim, 


Poor: 
slope. 


Good. 


Fair: 
thin layer. 


Fair: 
thin layer. 


Fair: 
slope, 
thin layer. 


Poor: 
slope. 
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TABLE 10.--CONSTRUCTION MATERIALS--Continued 


Soil name and Roadfill Sand Gravel Topsoil 


f 
\ 
t 
map symbol ! 
1 
i 
I 
\ 
I 


it t 
1 1 
1 1 
CsA---~-~------------- iFair: 1Good----------------- tUnsuited: iGood. 
Cromwell Variant i wetness. I i excess fines. 
t U Yr l 
I 1 t t 
CtA------------------~ iPair: iFair: iUnsuited: iFair: 
Croswell it wetness, t excess fines. 1 excess fines. t too sandy. 
i I t ' 
CuA, CuB-------------- iFair: iUnsuited: tUnsuited: iGood. 
Crystal Lake | low strength, + excess fines. i excess fines, 
t wetness, H i t 
1 1 1 iY 
' i t d 
Cv Bw----- n-ne }Poor: iUnsuited: tUnsuited: Good. 
Cushing { low strength. it excess fines. | excess fines, 
' 1 t 1 
t U , i 
CVC2as55 s4oeus coco ceee 'Poor: iUnsuited: iUnsuited: iFair: 
Cushing t low strength. 1 excess fines, 1 excess fines. t slope. 
1 1 J 1 
t 1 t t 
CvD------------------- tPoor: 1Unsuited: tUnsuited: +Poor: 
Cushing i low strength. i excess fines. 1 excess fines. t slope. 
' 1 ' 1 
I ' i ' 
CV Estes ee oo eee es |{Poor iUnsuited: iUnsuited: Poor: 
Cushing | slope, ' excess fines. i excess. fines. 1 slope. 
t low strength t ' H 
\ 1 ' ‘ 
t i ' ’ 
Cy D3onascc mec seeepceme ‘Poor: iUnsuited: iUnsuited: ‘Poor: 
Cushing | low strength, + excess fines. 1 excess fines. | Slope. 
1 ' 1 ' 
1 ‘ l 1 
CxB¥------------------ tPoor: iUnsuited: iUnsuited: iGood. 
Cushing t low strength, 1 excess fines. } excess fines. 
' ' ‘ 1 
¥ i} ' 1 
CxC2*--~-~-~~---~------ Poor: ;Unsuited iUnsuited: iFair; 
Cushing + low strength. t excess fines. 1 excess fines. : Slope. 
' \ i 1 
i Te t i 
CxD2#*----------------- 1Poor: iUnsuited: ‘Unsuited: 1Poor: 
Cushing 1 low strength. i excess fines. | excess fines. | slope 
‘ 1 t , 
t I i i 
DaA, DaBe---.--------- |Good=----<------- w--- |Good----------------- 1Poor: iGood. 
Dakota H t i excess fines. t 
U t H H 
PlAs<s--e-Guns: esos ues ‘Pair: \Poor: iUnsuited: Good, 
Dakota t low strength. {i thin layer. ' excess fines. 
1 t 1 1 
i t 1 bd 
DvA~------------------ {Fair: 1GO0d----------------- iUnsuited;: iGood, 
Dakota Variant i wetness, t | excess fines. H 
' l 1 , 
t ' I , 
EmD~-----+------------ iFair: |Good----------------- 1Good--~-------------- Poor: 
Emmert | Slope. H | {! small stones, 
I Hl ‘ | too sandy, 
H { H } slope. 
t i I { 
’ Fat, t i i | 
Fluvaquents H H H { 
\ \ ' ' 
t f) i I 
Fe*, H i i I 
Fluvaquents, wet | H i ! 
' 1 1 1 
t ' ' t 
FnB---------------~--- iFair: tUnsuited: iUnsuited: iGood, 
Freeon | low strength, | excess fines, | excess fines. I 
i wetness, H I H 
H H t H 
Hr Be------------------ 1Good-------------- »-- | Good-----+----------- iUnsuited: tFair; 
Hubbard I H i excess fines. i too sandy. 
f \ ‘ i 
t t t ' 
LnA----- we eee een ne ene -(Fair 1Good-------~--------- tUnsuited: iFairs 
H ' excess fines. | too sandy. 
t i 


Lino : wetness, ' 
' ' 
t I 


See footnote at end of table. 


POLK COUNTY, WISCONSIN 


Soil name and 
map symbol 


MnB, 
Menahga H 
\ 


MnD-------- wee -- ne == H 
Menahga 


PvA--~-------- seeeetey i 


Rfs-s-----5i4s2e-22528 
Rifle H 


RoA, 


Rosholt I 


RoD----~--------- wor eee | 
Rosholt 


RpB*: 


Rosholt-------- ema ' 
Cromwell 


Rpc: 
Rosholt~-------- aenee} 


Cromwell 


See footnote at end 


TABLE 10.--CONSTRUCTION MATERIALS--Continued 


Roadfill 


Fair: 
wetness, 
low strength. 


excess humus, 
wetness, 


Fair: 
low strength, 
wetness, 


Fair: 
wetness. 


Poor: 
excess humus. 


of table. 


Sand 


Unsuited: 


excess fines. 


Unsuited: 
excess humus. 


in: 
xcess fines. 


oo 


1GO0Od----e-= meee anne 
‘ 

1 

I 
1GoOda-amannwnne nn ne 
I 

' 

t 

iPoor: 

+ excess fines, 

t 

1 

I 

‘ 

a 

’ 

, 

‘ 


Po 
e 


Unsuited: 
excess humus. 


Gravel 


Unsuited: 
excess fines. 


1 
' 

i 

' 

1 

' 

j 

1 
;Unsuited: 

i excess fines, 
{| excess humus. 
' 

l 

iUnsuited: 

it excess fines. 
' 

t 
nsuited: 
excess fines. 


' 

i 

' 

1 

I 
iUnsuited: 
| excess fines. 
' 

t 

H 

I 

\ 

t 

1 

1 

' 

| 


nsuited: 
excess fines. 


iUnsuited: 


t excess fines. 
H 
! 
' 


tUnsuited: 


| excess fines. 


i 
t 
tUnsuited: 
| excess fines. 
I 

1 


iUnsuited: 
excess fines. 


1 
t 
H 
I 
1 
i 
' 
I 
t 
iUnsuited: 

1 excess fines. 
H 
' 


iUnsuited: 
i excess fines, 


suited: 
xcess humus, 


os 


iUnsuited: 
excess fines. 


iUnsuited: 
excess fines. 
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Poor: 
wetness, 
excess humus. 


Poor; 
too sandy. 


Poor: 
too sandy, 
slope. 


Good. 


Poor: 
wetness. 


oor: 
too sandy. 
air: 

too sandy. 


ir: 
lope, 


a 
Ss 
too sandy. 


air: 
thin layer. 


oor: 
wetness. 


1Good. 


1 
i 
iFair: 

i thin layer. 
f 

' 

! 


itFair: 
slope. 


1 
{ 

H 

iPair: 

i slope, 
i thin layer. 
1 
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TABLE 10.--CONSTRUCTION MATERIALS--Continued 


Soil name and Roadfill Sand Gravel Topsoil 


map symbol 


U 
1 
i} 
RpD*: I 
Rosholt-------------- iFair; 1GO0d------- ne ene nnn ne [GOddwnn-~ aan nnn ne s--!}Poor: 
| slope. H H { slope. 
‘ ' : 1 
t 1 1 
Cromwell------------- Fair: 1GO0da-----e~ weeen eH iUnsuited: 1Poor 
i slope. t 1 excess fines, i slope. 
\ 1 1 1 
t ' i} t 
RpE*: H H I H 
Rosholt------------=-- 1Poor; 1GOod-~------=+ woeeen- itrelel Dey iPoor: 
| Slope. | | 1 slope 
‘ ' 1 1 
1 1 i l 
Cromwell-------~------ tPoor: 1GO0d----=-----= secon iUnsuited: iPoor: 
1 slope. H i excess fines. | slope 
' ' 1 ' 
i i 1 1 
RVB~------------------ Poor: iUnsuited: iUnsuited: iFair: 
Rosholt Variant 1 thin layer, 1 excess fines, | excess fines. | area reclaim. 
.| area reclaim. H I I 
1 ’ ' 1 
I I 1 i 
SaBe-en--------------- iFair: 1Poor: iUnsuited: iGood, 
Santiago | low strength. 1 excess fines. i excess fines. 
1 1 i U 
U 1 i ‘ 
Sa Caeseseseee csc esccce ‘Fair: {Poor: itUnsuited: iFair: 
Santiago {| low strength. + excess fines. t excess fines. | slope, 
t 1 , Li 
bi I , 1 
SaD------------------- iFair: {Poor tUnsuited: !Poor: 
Santiago i low strength, } excess fines. ' excess fines. ' slope. 
| slope. H i ! 
t t t t 
ScB*; t ‘ t ! 
Santiago------------- iFair: iPoors iUnsuited: iGood, 
| low strength. ; excess fines, 1 excess fines. H 
' 1 l 1 
1 1 ! U 
Antigo--------------- 1GO0d-------- == --- 1G0o0d---+--+-+--------- 1|G00d---~-----~--------- 1Good. 
1 1 ' ' 
1 t i 1 
Soc*s I ‘ t H 
Santiago------------- (Fair: Poor: iUnsuited: tFair: 
| low strength. 1 excess fines. 1 excess fines. t slope. 
, 1 1 1 
a i t i 
Antigo~-------------- [GO0d aaa anne ene e enn nnn 1GOOd = ene n enw en wn nana iielel- Cr Fair: 
H H i { slope 
1 1 1 ' 
: C t 1 
ScD*: H i ' H 
Santiago------------- Fair: iPoor: +Unsuited; :Poor: 
| low strength, i} excess fines. | excess fines. | slope, 
1 slope. H H H 
I ' i I 
Antigo----------~----- iFair: 1GO0d-eeee nnn ee -- === Hitlolel: Ca Poor: 
| slope. | H | slope. 
t t t I 
Se*, H t ' t 
Saprists and Aquents | { ' H 
1 t , # 
1 i} ! t 
ST ee ee ee ‘Poor: ‘Unsuited: iUnsuited; i Poor: 
Seelyeville + low strength, 1 excess humus, t excess humus. t wetness, 
| wetness, i t i excess humus. 
1 , t I 
t if 1 1 
Us*, H i I H 
Udorthents, sandy H | i { 
1 1 I t 
3 t 1 i 
Uy*. H | I t 
Udorthents, loamy H H H i 
\ ' f H 
a I i 1 
WV-+------------ 2-2 --- iPoor: 1 Good---=----------- == iUnsuited: 1Poor: 
Warman Variant wetness, I excess fines. + wetness. 
1 t 
I ' 


* See map unit description for the composition and behavior of the map unit. 
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TABLE 11.--WATER MANAGEMENT 


[Some of the terms used in this table to describe restrictive soil features are defined in the Glossary. Absence 
of an entry means soil was not evaluated] 


SS a ee Ne RS a a Oe a 
t i 1 ! i 
Soil name and | Pond 1 Embankments, {| Aquifer-fed Drainage H Terraces ' Grassed 
map symbol I reservoir | dikes, and H excavated t I and t waterways 
{ areas H levees I ponds H i diversions 
i i 1 t ie 1 
i 1 i I H H 
Ad-~--~----------~ |Favorable-----~ | Wetness~------- iSlow refill----{Floods, iNot needed-a--- iWetness, 
Adolph H H i | frost action. } ' 
\ 1 \ H ) \ 
t ' t t i 1 
Af Aonne nn nnn nn nee [See pag eennn---- iPipinge------- -iNo water------- tNot needed----- iNot needed----- iFavorable, 
Alban I i { t ! I 
I i i ' ' i 
Af B----~----------- {See pag e-------- | Pipinge-------- tNo water----- --i|Not needed----- (Soil blowing---;Favorable. 
, it ' 1 1 i) 
| | | 
Piping--------- iNo water------- iNot needed----- {Soil blowing---;Slope, 
1 t i) i e 
Piping--------- iNo water~-~---- tNot needed----- iSlope, tSlope. 
| H | soil blowing, ; 
\ 1 ' 1 
i if t t 
Wetness-------- ‘Slow refill----iFrost action---iNot needed-~--- iWetness. 
H ' 1 i f 
| | | | 
A1B--------------- iSeepage-------- 1 Piping--------- tNo water------- tNot needed----- 1S0il blowing---iFavorable. 
Amery { H H H I H 
| I t H { H 
AlC---------~----- 'Seepage, iPiping--------- INO water------- INot needed-----/Soil blowing---iSlope. 
Amery | slope. H H i i Hl 
1 1 I 1 Le 1 
i 1 ' ' t 1 
AlD, AlE----<----- iSeepage, |Piping--------- iNo water------- iNot needed----- ‘Soil blowing, iSlope. 
Amery i slope. I ! I | Slope. t 
' n , 1 t 1 
i 1 t 1 t I 
AnBeo------------- iSeepage----- ---|Piping--------- iNo water------- tNot needed----- 1Favorable-~---- iFavorable, 
Amery ' i ' ' i I 
i I { t I t 
AnC--------------- Seepage, ;Piping--------- iNo water------- iNot needed----- iFavorable------ iSlope. 
Amery 1 slope. H \ i 
H t 1 i 
AoB*---------~----~ i\Seepage needed----- {Soil blowing---iFavorable. 
Amery H | H 
' t H | H { 
AoC#¥-------------- iSeepage, iPiping--------- iNo water------- iNot needed----- {Soil blowing---1Slope. 
Amery : slope. I : H I H 
t ! ' H I I 
AOD*, AoE#-------- Seepage, |{Piping--------- tNo water---=- ~-iNot needed----- iSoil blowing, {tSlope. 
Amery i Slope. t I ' | slope. H 
1 t 1 1 U 1 
i t i 1 t i 
ArC¥-~----------- -iSeepage, |Piping------ wom |No Water------- iNot needed----- 1Soil blowing---i Favorable, 
Amery | slope. i { I t i 
' I i H | I 
ArD¥-------------- iSeepage, iPiping--------- 'No water~---+-~- iNot needed----- 1Soil blowing, tSlope. 
Amery i slope. H ' H | slope. ‘ 
1 ' 1 ' 1 1 
1 1 i t i 1 
AtA--------------- i Seepage~-------- |Seepage-------- INO water------~ {Not needed----- iNot needed----- iErodes easily. 
Antigo H H i I i I 
t I I i I t 
AtB--------------- | Seepage----~--- iSeepage-------- INO water------- iNot needed----- tFavorable------ iErodes easily. 
Antigo i H H { H H 
| I i | I H 
AtC2-------------- Seepage, i See page-------- iNO water----~--iNot needed----- iFavorable~-----= tSlope, 
Antigo i Slope. ' H H H t erodes easily. 
1 1 1 U t 1 
t t t 4 ' I 
Aufonen-n- aewe ween | Seepage-------- iWetnesS-------= iSlow refill----(Floods, (Not needed=---- iErodes easily, 
Auburndale H i I | frost action. { i wetness. 
I i I I t I 
Ba-------- wewteece | Favor abl e~---~-- iWetness-------- iSlow refill----iFloods, tNot needed----- iWetness, 
Barronett t | | | frost action, | | erodes easily. 
1 , 1 I 1 1 
I a ' I I 7 
Be------------ ---- | Seepage-------- iPiping--------- tSlow refill----(Floods, iNot needed----- iWetness, 
! i H 
' 
i 


Barronett Variant} ! ! | frost action. 
\ ' ' f 
I I 


See footnote at end of table. 
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Soil name and 
map symbol 


BpA 


Pp 
Burkhardt 


Bp 


Bpc2 
Burkhardt 


Cafereu--~-------- 
Campia 


Campia Variant 


Chetek 


CmAeen--=- sewn enone 
Comstock 


Cp 
Comstock Variant 


cra, 
Cromwell 


Cr Cw ewe eee en en nee 
Cromwell 


Cromwell Variant 


Croswell 


TABLE 11.--WATER MANAGEMENT--Continued 


Pond 


t i 
f | Embankments, 
' reservoir H 
i H 

i 

* 


dikes, and 


Aquifer-fed 
excavated 


{ 


{Favorable-~~---- 1Piping, Floods, 
I { wetness, frost action. 
1 1 
i) 1 
1Seepage-------- 1Seepag e-------- 1Deep to water Not needed--~-- 
\ 1 f 
| ! | 
| Seepage-------- (Seepage~--~---- 1NO water----~-- iNot needed----- 
1 1 1 1 
! | | | 
1 See pag e----~~-- [See page------8- INO water------- iNot needed----- 
1 1 Ly 1 
| ! | | 
iSeepage, 1 See page-------- INO water----<-<- iNot needed---~- 
| Slope. H ! I 
i t t i 
iSeepage~~------ iPiping--------- iNo water------- iNot needed----- 
1 ' 1 i) 
|Seepage-----~-- tPiping--------- 1No water------- iNot needed----- 
! x 1 t 
| : : ! 
| Seepage-------- | Piping--------~ INO water------- iNot needed----~ 
1 t , 1 
| | | ! 
| Favorable------ iFavorable~----- iDeep to water, (Not needed----- 
' I i slow refill. 
\ Hl f : 
i) t ' a 
{Slope--------~- tFavorable------ iDeep to water, iNot needed----- 
t i | slow refill. | 
1 I 1 i) 
i) t t # 
|Slope---------- | Favorable------ iDeep to water, jNot needed----- 
f t | slow refill. 
1 ' i i) 
i) I ! i) 
1 S@epagen--=---- tExcess humus, ({Favorable------ |\Floods, 
I | wetness, I ' excess humus, 
t | piping. | | frost action. 
1 is 1 i 
t U t 1 
1S@epage-~------ iseepage-------- tNo water------- iNot needed----- 
' 1 1 \ 
' t I 1 
t I I i 
iSeepage, 1 Seepage--~-~--- iNo water------- iNot needed----- 
i Slope. H H t 
I i t i 
iSeepage, i{Seepage--~----- {No watere------ iNot needed----~- 
1 slope. I H t 
1 1 , 1 
1 i) 1 3 
1S@epage-------- iWetness, Slow refill----;Favorable------ 
H | piping. H J 
i I | i 
tPavorabl ew----- iWetness----- ~--iSlow refill----iPercs slowly, 
H { H i frost action. 
1 \ 1 1 
1 l U 1 
iSeepage, | Seepage----- ---INo water------- iNot needed----- 
| slope. t { i 
' 1 ' 1 
t i) ’ 1 
iSeepage, |Seepage-------- No water-~----- iNot needed-----+ 
| slope. H H H 
I ' ‘ { 
|Seepage-~------- | Seepage------~- iNo water------- iNot needed----- 
Ll 4 t 1 
' t a 1 
I ! { i 
! I i t 
{Seepage-------- | Seepage, 'Deep to water j|Frost action--- 
H i wetness. H i 
i i I H 
iSeepage-------- Seepage, iDeep to water {Not needed----- 
{ piping. { | 

' ' 

l ! 


' 
U l 
1 ' 
U t 


See footnote at end of table. 


SOIL SURVEY 


Grassed 
waterways 


Terraces 
and 


i 
' 
1 
' 
i 
' 
i 
i 
1 1 
iNot needed----- i 
7 1 
, 
' 
i 
1 
i 
1 
I 
1 


Wetness. 
Not needed----- iFavorable, 
' 
tNot needed----- ;Droughty. 
1 1 
1Soil blowing---iDroughty. 
' ' 
1Soil blowing---;}Droughty, 
' i slope. 
' \ 
i I 
iNot needed----- iErodes easily. 
1 i 
| | 
iFavorable-s----|Erodes easily. 
' 1 
‘ ' 
1 i 
iFavorable------ iSlope, 
H i erodes easily. 
1 ’ 
i 
|Favorable------ iFavorable. 
’ i 
| ! 
{Favorable------ iSlope. 
' i 
' H 
i I 
(S10 pewnn nn === iSlope. 


INot needed-----!Wetness. 
i 


i 
I 
i 
' 

1Soil blowing---{Droughty. 

| | 

a i 
I 
1 
£ 
t 
1 
t 


(Soil blowing---iDroughty, 
’ 


t slope. 

, 

’ 

{Slope, Droughty, 
| soil blowing, slope. 

1 1 

t a 

INot needed----- iWetness, 

i { erodes easily. 
I a4 

iNot needed----- iPercs slowly, 
t | wetness. 
' H 

tToo sandy, 1Droughty. 
i soil blowing. | 

i ' 

!Too sandy, iSlope, 

+ soil blowing. | droughty. 
' ’ 

i! ' 

iSlope, iSlope, 

{| too sandy, i droughty. 
i sOil blowing. { 

1 t 

itNot needed----- ‘Droughty, 
I | wetness. 
i i 

iNot needed=---- iDroughty. 
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Soil name and 
map symbol 


Crystal Lake 


CvD, 


Dakota Variant 


EmDenere nee neon 


Emmert 


Fa*, 
Fluvaquents 


Fe*, 


Fluvaquents, wet 


See footnote at 


Pond 


Seepage-------- i 
\ 


Seepage-------- t 
Seepage-------- I 


Seepage, 
slope. 


Slope, 
seepage. 


Slope, 
seepage. 


Seepage-------- H 


Seepage, 
slope. 


Slope, 
Seepage. 


Seepage------ -- 
Seepage-------- 


Depth to rock, 
seepage, 


Seepage-------- H 


Slope, 
seepage. 


Favor able------ H 


Seepage-------- H 


Seepage------~- H 
' 
' 
' 


Seepage-------- H 


' 
I 
See pag er--n----) 
' 
t 
' 


Seepage-------- t 


a 
‘ 
' 
l 
' 
' 


end of table. 


TABLE 11.--WATER MANAGEMENT=-Continued 


Embankments, 
dikes, and 


Wetness~-~--~--~ 


Wetness-------- 


Seepage, 
wetness. 


Seepage-----~-- 


Piping, 
seepage, 
wetness. 


Wetness-----~-- 


Wetness~------- 


Seepage, 
excess humus, 
wetness. 


4 
! 
t 
1 
4 
4 
i 


Aquifer-fed 
excavated 


Slow refill---- 


Slow refill---- 


No water------- 


Deep to water 


No water 


Slow refill---- 


No water------- 


Deep to water 


Slow refill---- 


Slow refill---- 


Favorable------ 


needed 


needed 


needed 


needed 


needed----- 


H 
iWetness, 
| frost action, 
i 
t 


iNot needed 
a 


iNot needed 
i 


Favor able------ 


Frost action--- 


\ 
i 
' 
i 
\ 
i 
' 
{ 
' 
Frost action--- 
\ 

i 

' 

I 


frost action, 
excess humus. 


! 
1 
a 
1 
t 
4 
l 


Terraces 
and 


171 


Grassed 
waterways 


Not needed----- 
WetneSseneer--- 
Favorable------ 
Favor able------ 
Slopew--------- 
Slope---------- 


Favorable------ 


Favorable----~-- 


Not needed 


| Favor able------ 


Not needed 


Slope, 


Wetness-------- 


Too sandy, 
soil blowing. 


Not needed 


tErodes easily. ~ 
’ 
i 


iErodes easily. 
1 

1 

tFavorable. 

I 

' 


iSlope. 


, 


iSlope. 


iSlope. 
iFavorable. 
iSlope. 


H 
4 


tSlope. 
' 
i 


|Favorable, 
i 
H 


4 
1 


iPavorable. 
} . 
iFavorable. 
1 


iWetness. 


iErodes easily. 


Droughty. 


1Droughty. 
t 

H 

t 
iWetness, 


| erodes easily. 
I 


x 
iWetness, 
| erodes easily. 


Wetness. 
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TABLE 11.--WATER MANAGEMENT--Continued 


Grassed 
waterways 


Terraces 
and 


Soil name and Pond Embankments, Aquifer-fed 


Map symbol 


Mn B----22--------- |Seepage-------- i\Seepage-------- iNo water 
Menahga i H | 
t t t 
i t H 
MnC--------~------ (Seepage, iSeepage-------- tNo water 
Menahga { slope. | H 
H H H 
MnD--------------- | Seepage, H H 
Menahga | Slope. i 
t t 
' H 
MoB-~--------~---- \Favorablem---—- | Pi 
Mora | i wetness. 
i t 
I ' 
Ns----- weeen-s---- i Seepag e------ ~- |Seepage-------- ‘Favorable 
Newson H f I 
\ i ' 

1 ' ! 
NyAe-------------- iSeepage~------- |Piping----~---- INO 
Nymore H I H 

t tf ' 
Og Be--- we ee ee eee | Seepage~-~----- Piping, 1No 
Omega | | seepage. H 
i 1 1 
Og C--------------- iSeepage, iPiping, tNo 
Omega | slope. | seepage. i 
' 1 1 
I t I 
OgD-------------- -|Seepage, 1Piping, iNo 
Omega 1 Slope. i seepage. 
1 ry 1 
1 t 1 
! 1 { 
Pg*. t I H 
Pits H { 
' 1 1 
1 I U 
PvAn-~7------------ iSeepage-------~ iWetness, H 
Plover H | piping. 
ry 1 
a I 1 
PxA----------- wen- |Seepage-------~ iSeepage, 
Poskin i i wetness. H 
i { H 
Rf------------ ~--- | See pag e------- ~i1Excess humus, 
Rifle H i wetness. Hl 
t H t 
1 I i 
ROA----------- ~ane | See pag e-------- i\Seepage-~------ iNo 
Rosholt { Hl i 
I H ' 
RO Bewennn~--------- | S@epag @-~------ | Seepag e-------- tNo 
Rosholt i I H 
' 1 1 
€ ( C 
RoC2---------- ----|Seepage, | See pag e----~=-- iNo 
Rosholt i Slope. H i 
t i) ’ 

H I { 
RoD-----~--------- iSeepage, 1Seepage----~--- iNo 
Rosholt i slope. H H 

' t H 
RpB*: H t H 
Rosholt---------- i Seepage-------- | Se@epage-------- iNo 
' } 1 
1 1 iF 
Cromwell--------- iSeepage-------- iSeepage-------- iNo 
t i \ 
H H { 
Rpc*: H i ' 
Rosholt---------- iSeepage, 1; Seepage-------- iNo 
| Slope. Hy 
' ’ 
Cromwell------~--- Seepage, H 
t Slope. ' 


See footnote 


a t 

1 \ 

1 1 

reservoir i dikes, and t 

i \ 

t t 

1 1 

' 1 it 


t 
a 


at end of table. 


Seepage---~---- 'No water----- se 


1 
‘ 
J 
ping, {Slow refill--~- 
a 
' 


t 
H 
excavated H 
' 
I 
\ 
f 
I 


i} 
i 
f 
1 
1 
1 
i 
Not needed----- iToo sandy, iDroughty. 
+ soil blowing. | 
H ' 
Not needed----- iToo sandy, iDroughty, 
t soil blowing. | slope. 
Lf J 
t J 
Not needed----- tSlope, tDroughty, 
1 too sandy, i slope. 
1 soil blowing. } 
t t 
Frost action---iWetness-------- tWetness. 
1 ‘ 
| | 
Favorabl e--~--- iNot needed----- iWetness, 
I droughty. 


Not needed-----| Not needed---~--{Droughty. 


t 
I 
i 
t 


, 
1 
' 
! 
t 
Not needed----- iToo sandy, iDroughty. 
| soil blowing. |} 
I 1 
Not needed----- {Too sandy, iSlope, 
1 Soil blowing. {| droughty. 
a H 
Not needed----- iSlope, iSlope, 
i too sandy, | droughty. 
i soil blowing. | 
1 1 
1 i) 
H | 
H ' 
t H 
Frost action---iNot needed----~ iWetness. 
, J 
Frost action---iNot needed----- 1Erodes easily 
i | wetness. 
1 H 
Excess humus, iNot needed----- iNot needed. 
floods, H I 
frost action. | ' 
' ' 
Not needed----- :Not needed----- iFavorable. 
, ' 
! 
Not needed-----|Favorable-----~ tFavorable. 
| | 
Not needed-~--- tFavor able-----={Slope. 
t ’ 
| | 
Not needed-~~---{Slope----------~ iSlope. 
4 i 
i U 
Not needed-~--- iFavorable----- ~iFavorable,. 
, t 
‘f i 
Not needed-+--~-|Too sandy, i(Droughty. 
} soil blowing. | 
J 1 
| | 
Not needed----- |Favorable----- -iSlope. 
needed~----|Too sandy, Slope, 
soil blowing. | droughty. 
H 
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TABLE 11.--WATER MANAGEMENT-~Continued 
=a oe <<, oe eS Oo? eee ee ee ee er 


Warman Variant H I | frost action, 
1 1 1 
I ui I 


' 1 ' t I 1 
Soil name and } Pond | Embankments, } Aquifer-fed } Drainage I Terraces I Grassed 
map symbol H reservoir | dikes, and H excavated 1 I and i waterways 
H areas ' levees H ponds t | diversions ' 
' , 1 ' { t 
7 1 , ‘ 1 1 
i 1 1 1 ti 1 
RpD*, RpE*: : H H H ' H 
Rosholt---------- Seepage, |Seepage-------- iNo water------- iNot needed----- iSlope---------- iSlope. 
1 slope. t I H t ! 
i i ' { ' i 
Cromwell--------=- iSeepage, |Seepage------~- itNa water------- iNot needed----- iSlope, iSlope, 
i slope. ' H ' | too sandy, | droughty. 
t i H ' | soil blowing. | 
tT 1 ' 7 1 I 
i 1 I 1 ' l 
Rv Bew----------- --{Depth to rock, iThin layer-----{No water------- iNot needed----- iDepth to rock iDepth to rock. 
Rosholt Variant | seepage. i i i t t 
‘ ’ I ey 1 ' 
' ' J I I t 
SaB--------------- i Favorable------ iPiping--------- iNo wateree----= iNot needed----~ iFavorable------ iErodes easily, 
Santiago I t t ' I t 
f H | t i I 
SaC---~----------- ‘Slope---------- | Piping--------~ iNo water------- iNot needed-----; Favor able~----- iSlope, 
Santiago H i H i i | erodes easily. 
t 1 I 1 1 ' 
i) 1 I t v \ 
SaD-------------- -|Slope---------- |Piping--------- iNo water--+--~-- iNot needed-~-=-- [Slopes--------- iSlope, 
Santiago t t H ' H | erodes easily. 
1 ‘ ( \ ' \ 
t ' ' ' U i) 
ScB*: ! H ! ' ' ' 
Santiago--------- |Favorable----~- 1Piping--------- (No water------- INot needed----- iFavorable------ iErodes easily. 
i 1 1 1 t ' 
U 1 I 1 ' 1 
Antigo~---------- |Seepage---~---- iSeepage-------~- itNo water------- INot needed----- 1Favorable------jErodes easily. 
' A i 1 f ) 
, ! L i} i} { 
Sec*: t ' ' ! ! i 
Santiago--------- |Slope----- wonwne | Piping--------- \NO water=-~----|Not needed----- iPFavorable------ iSlope, 
i | | H ' i erodes easily. 
1 , ’ t ' i 
1 t ‘ i ' 1 
Antigo----------- Seepage, |Seepage-------- iNo water------- iNot needed----- iFavorable------ iSlope, 
| slope. i H I H | erodes easily. 
i i i I I H 
SeD*;: I H t H i : 
Santiago--~------ iSlope---------- iPiping--------~ INo water---~---- iNot needed----- iSlope------~--- {Slope, 
i H | { t t erodes easily. 
1 , , 1 t 1 
1 1 U I i ' 
Antigo--~-------- iSeepage, iSeepage-------- 1No water-------{Not needed----~- |\Slope---------- ‘Slope, 
+ Slope. ' H I H ! erodes easily. 
! ' i t t t 
Se*, i t I t ' I 
Saprists and ' i i f ' ' 
Aquents 1 I | I ! H 
t i i i H | 
Sm------- aecenn--- |Seepage-------- tExcess humus, +Favorable---~-- iFloods, INot needed---~-- itWetness, 
Seelyeville I | wetness, H | frost action, | ' 
i | ! 1 excess humus. | ' 
| ‘ H H ' I 
Us*. t i I i I H 
Udorthents, sandy; { t I H i 
‘ I H i I I 
Uy*. Hl I ' ' i ' 
Udorthents, loamyi H ! H i H 
1 I 1 J I , 
l ' , 1 U 1 
Wieessssescenseses {Seepage-------- |\Seepage-------- iFavorabl e----~- 'Floods, iNot needed---~-jWetness. 
1 1 t ‘ 
t i} i 
t t t 


* See map unit description for the composition and behavior of the map unit. 
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TABLE 12.--RECREATIONAL DEVELOPMENT 


(Some of the terms used in this table to describe restrictive soil features are defined in the Glossary. See 
text for definitions of "slight," "moderate," and "severe." Absence of an entry means soil was not 
rated] 


Soil name and Picnic areas Playgrounds Paths and trails Golf fairways 


t 

I Camp areas 
map symbol t 

\ 

Li 


Sr ae ee — ee ee ee 


1 l t 
1 ’ ts 
1 i 1 
Ad-----~-------------~- severe: iSevere: iSevere: 1Severe: Severe: 
Adolph | wetness, i wetness, i floods, | wetness. floods, 
| floods. I | wetness. { wetness. 
t 1 , ’ 
Us 1 1 1 
AfAsoeoceeseeceeeeeees |Slight---------- |Slight---------- \Slight---------- 1Slight------------ Slight. 
Alban ' ! ' H H 
! { ' ! H 
Af 8+------------------ )Slight---------- |Slight---------- !Moderate: iSlight--------- ---;Slight. 
Alban ' i t slope. H i 
i) 1 1 ' 1 
{ i) ' 1 
APC 2-nnn nnn nn nnn een iModerate: iModerate: Severe: iSlight------------ iModerate: 
Alban | Slope. | Slope. | slope, H | slope. 
f ' ' ' i 
{ t ! U t 
AfPescssoceetctesecccs ‘Severe: Severe: isevere: (Moderate: iSevere: 
Alban | Slope. | slope. | slope, | slope. | slope, 
' t 4 ' 1 
' I a I ’ 
Ag-------------------- ‘Severe: iModerate: iSevere: Moderate: Moderate: 
Alstad | wetness. i wetness. | wetness. i wetness. | wetness. 
1 I , 1 ' 
1 t 1 + i 
ATBssts2cocsoausssseus 'Slight---------- 'Slight---------- \Moderate: [Slight------------ iSlight. 
Amery | i | slope. ! | 
' t , , ' 

t I 1 c a 
AlC------------------- Moderate: iModerate: isevere: iSlight------------ |\Moderate: 
Amery i slope. t Slope. t Slope, I i slope. 

\ 1 ‘ ' 
t ' ' ! i 
Hideo aioe dame saute ‘Severe: iSevere: Severe: iModerate: iSevere: 
Amery | slope. i Slope. i slope. | slope. t slope. 
df: ' ‘ 1 1 
1 2 ' 1 t 
AlE------------------- iSevere: isevere: tSevere: Severe; iSevere: 
Amery | Slope. { Slope. + Slope. + slope. t Slope. 
t 7 ’ , , 
' t ‘ 1 1 
AnB----------------+--+- |Slight---------- iSlight---------- tModerate: iSlight------------ iSlight,. 
Amery { i | slope. ! I 
1 , J , 1 
I t ' 1 ' 
AnC------- ween ee eee iModerate: !Moderate: iSevere: iSlight------------ iModerate: 
Amery i Slope. | Slope. | slope, H t slope. 
' 1 iY , , 
I 1 t ' a 
Kopieescec tases se iSlight---------- iSlight---------- tModerate: 1Slight------------ iSlight. 
Amery t ' | Slope. i H 
1 ' ' t t 
1 i i 1 U 
AoC #-~--------------- =e iModerate: tModerate: iSevere: iSlight-------~--~--- iModerate: 
Amery t slope. { Slope. | slope. H + slope, 
' 1 f H ' 
t 1 i ’ l 
AoDMsocsoseseseecscses ‘Severe: iSevere: iSevere: tModerate: iSevere: 
Amery | Slope. | Slope, t slope. 1 slope i slope. 
1 1 1 1 1 
I 1 i t 1 
AOEWsecssscecosses se eS ‘Severe: {Severe: 1Severe: iSevere iSevere: 
Amery | Slope. i Slope. | slope. t Slope. | slope. 
£ , , 1 ’ 
1 a 1 t i 
ArC#----------- ee eee iSlight---------- iSlight---------- poeveres iSlight------------ iSlight, 
Amery 1 1 | slope. t i 
( ' ' ' 1 
t 1 I t I 
ArD*------------------ iSevere: iSevere: iSevere: iSevere: ‘Severe: 
Amery | slope. ! slope. t slope. + slope, | slope, 
H i I I H 
AtA------------------- \Slight---------- 1Slight----------+ 1Slight---------- iSlight------------ iSlight. 
Antigo H H I ' 
1 1 1 1 1 
1 i 1 t U 
AtB--------~---------- iSlight---------- iSlight---------- Moderate: iSlight------------ tSlight. 
Antigo I H | slope. H H 
' , 1 1 i 
t U 1 ft t 
ALC 2a- anne e nnn nn ------ iModerate: Moderate; Severe; iSlight------------ iModerate: 
t slope. ' | slope. 
H ' 


Antigo | slope. i slope. 


See footnote at end of table, 


POLK COUNTY, WISCONSIN 175 


TABLE 12.--RECREATIONAL DEVELOPMENT--Continued 


Soil name and Paths and trails 


Map Symbol 


1 
‘ 
‘ i 1 1 
' I ' i 
AuA~------------ meeece iSevere: iSevere: Severe: iSevere: iSevere: 
Auburndale | wetness, t wetness. i wetness, | wetness. t wetness, 
| floods. i : floods. I | floods. 
t 1 t 1 1 
t i} 1 st i 
Baw eww eee e enn n ene iSevere: iSevere: ‘Severe: (Severe: iSevere; 
Barronett ! floods, t wetness. | wetness. | wetness. i wetness. 
| wetness, { H I H 
' ' ! i I 
Be------------ 222 ---- Severe: iSevere: Severe: isevere; iSevere: 
Barronett Variant | floods, t wetness. | wetness, i wetness. i wetness. 
| wetness, H H i I 
‘ 1 1 1 1 
i 1 I 1 1 § 
Bfa--e nnn n n-ne nen e severe; Severe: isevere: iSevere: iSevere: 
Bluffton i wetness, | wetness. i wetness. | wetness. | floods, 
1 floods. I H | i wetness, 
' 1 1 1 1 
t t a Ls 1 
BlA-~-------------~--- 'Slight---------- 'Slight---------- 'Slight---------- \Slight-~---------- (Slight. 
Brill t ' I H I 
! H H H t 
BpA------------------- \Slight---------- {Slight---------- iSlight---------- {Slight-~---------- 'Slight. 
Burkhardt 1 | ' | I 
1 1 1 1 - 
1 1 1 I 1 
BpB---~--------------- 1Slight---------- \Slight---------- \Moderate: 'Slight------------ ‘Slight. 
Burkhardt H H i slope. : H 
' ' I : I 
BpC2-~-------------~--- iModerate; tModerate: iSevere iSlight--~--~------ Moderate: 
Burkhardt | slope. | slope. t slope. H | Slope. 
1 7 1 J t 
1 1 i} I 1 
CaA---------------- ~--/Slight---------- 'Slight---------- 'Slight---------- 'Slight------------ 'Slight. 
Campia t { H H I 
i I I ' I 
CaB----~-------------- 1Slight~---------- iSlight----~----- Moderate: 1Slight------------ iSlight. 
Campia H { | slope. H { 
t 1 t ES 1 
rt i U I 1 
CaC2---------------- --; Moderate: iModerate: iSevere: 1Slight------------ tModerate: 
Campia | Slope. | Slope. t Slope. H { Slope. 
1 1 ' 1 1 
. i) a t I 
CboB-~-----~---------- ~-, Moderate: iSlight---------- iModerate: iSlight------------ iSlight. 
Campia Variant + percs Slowly. | i percs slowly, I 
' f i slope. H ! 
, \ ' 1 ‘ 

a ' ' i i 
CbhCw----~-- oe eee iModerate: iModerate: Severe: iSlight------------ iModerate: 
Campia Variant i percs Slowly, i slope, t Slope. I | Slope. 

| slope. t H t H 
' I I H f 
ChDa----------- ean eee ~iSevere: iSevere: iSevere: iModerate: iSevere: 
Campia Variant i slope. | Slope. t Slope. i slope. | slope. 
1 uf t 1 1 
1 1 I I 1 
CG--- en een nnn naene- (Severe: iSevere: iSevere: iSevere: severe; 
Cathro i wetness, i wetness, i wetness, + wetness, + excess humus, 
| floods, i floods, | floods, 1 floods, 1 wetness, 
i excess humus. i- excess humus. {« excess humus. |, excess humus. t floods. 
' 1 1 I 1 
' 1’ 1 1 ' 
ChB~-~----------------- iSlight=--<~------ 'Slight---------- iModerate: 1Slight----- worneee (Slight. 
Chetek t ! t slope. i H 
1 1 1 I 1 
1 1 ' t ' 
ChC2------------------ tModerate: i Moderate; iSevere: iSlight------------ iModerate: 
Chetek i slope. | slope t Slope. I i slope. 
' 1 1 \ 1 
' t i] i) 1 
ChD2------~----------- iSevere: isevere iSevere 1Moderate: Severe: 
Chetek t slope. t slope | slope. 1 Slope. it Slope. 
1 1 1 \ 1 
t t i) I 1 
CmA------~------------ iSevere: 1Moderate: iSevere: ‘Moderate: iModerate: 
Comstock i wetness. i wetness. { wetness. t wetness. 1 wetness. 
1 1 ' t 1 
if t I a I 
CpA------------------- rsevere: iModerate: isevere: iModerate: iModerate: 
Comstock Variant wetness. i wetness. | wetness. ' wetness. i wetness. 
1 ) 1 ’ 
t I 1 1 


See footnote at end of table. 
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TABLE 12.--RECREATIONAL DEVELOPMENT--Continued 


Soil name and Camp areas Paths and trails Golf fairways 


t 

Picnic areas | Playgrounds 
map symbol ' 
I 


1 t 1 
‘ 1 ' i 1 
i i] t ' 1 
1 
1 


CrAnn-nnenne woeeen---- iSlight---------- iSlight---------- iSlight---------- iSlight------------ Slight. 
Cromwell ' H { 1 i 
, t t , , 
! 1 ' I i 
Cr B--~--~-------------- iSlight---------- 1Slight---+-------| Moderate: iSlight-~---~------ Slight. 
Cromwell H H t Slope. i ' 
, t i) ' 1 
1 ' 1 i 1 
CrCaneen ne ---- ~~ = iModerate: iModerate; iSevere; iSlight----- seee--- iModerate: 
Cromwell t Slope. + Slope. | Slope. H i slope. 
‘ . I I t 
, ' ' t 1 
CrD---+---------- n-----/]Severe ‘Severe: iSevere: iModerate: isevere: 
Cromwell | slope. i slope. t Slope, t Slope. { slope. 
1 1 ' ' 1 
t ' i) t , 
CBfiodk ames acacnc easel sine \Severe: iModerate;: (Severe: iModerate: iModerate: 
Cromwell Variant i wetness, t wetness. : wetness, | wetness, i wetness. 
1 1 1 t 1 
, ri U I 
(ee ee 'Moderate: tModerate: Moderate: tModerate: tModerate: 
Croswell t too sandy, 1 too sandy, | too sandy, {t too sandy. | too sandy. 
i wetness, + wetness. | wetness, I i 
t 1 I ' 1 
' a I t , 
CuA------------~------ iSlight---------- iSlight---------- (Slight+--------- iSlight-------~----~- tSlight. 
Crystal Lake H H Hl H H 
‘ 1 ' \ \ 
t t 1 I 1 
CuB----~~------------- iSlight---------- iSlight---------- tModerate: iSlight------------ iSlight. 
Crystal Lake H H | slope. I i 
1 1 i) ' , 
' t 1 t 1 
CvBasessee5 aeeece n----|Moderate: 1Slight---------- iModerate: iSlight---+-------- iSlight. 
Cushing | percs slowly. | | slope, t H 
t I t peres slowly. { I 
' 1 \ 1 1 
t 1 l t 1 
CVC2sseee-eces weceene }Moderate: iModerate: Severe: (Slight------------ iModerate: 
Cushing | Slope, i Slope. | Slope. i t slope. 
| percs slowly. | I i H 
t 1 I t 1 
CvD----.--------- =e ~w~-/Severe: iSevere: iSevere: iModerate: iSevere: 
Cushing i Slope. | slope. it slope. | Slope. t slope, 
1 ! \ \ 1 
' 1 1 t 1 
CVE--------------- w---/ Severe: iSevere: iSevere: |Severe: iSevere; 
Cushing t Slope. i Slope. 1 Slope. | Slope. i slope, 
‘ 1 i ' ‘ 
' ik I t 1 
CwD3--------------+--- ‘Severe: Severe: Severe: (Moderate: iSevere: 
Cushing t slope. t slope, t Slope. : Slope, t slope. 
{ t i | too clayey. 
{ ; ' { I 
OF 0 ee ee ‘Moderate: tSlight-------~--|Moderate: iSlight----------~-- iSlight. 
Cushing } percs slowly. | t Slope, H I 
H t | peres Slowly. 1 H 
: : ' ' 1 
‘ ' 1 1 1 
CxC2----+-------------- Moderate: iModerate: Severe: iSlight------------ \Moderate: 
Cushing i slope, i Slope. + Slope. I | slope. 
} percs Slowly. | { { H 
i 1 ' \ 1 
i t :: t ' 
CxD2*---~------------- Severe: iSevere: iSevere: iModerate: iSevere: 
Cushing ! slope. i slope. | slope. t Slope. | slope. 
H 1 \ \ r 
l 1 1 t 1 
Dah------------------- iSlight---------- 'Slight---------- \Slight---------- {Slight------------ 1Slight. 
Dakota H i f I H 
' . i ' I t 
Da B----+-+4----------- iSlight---------- +Slight--------~- Moderate: iSlight------------ iSlight. 
Dakota ' ' | slope. I i 
1 1 1 t ’ 
U re i ' 1 
DlA-----~------------- 1Slight---+------- {Slight------~---- \Slight---~~=---- |Slight------------ 'Slight. 
Dakota H i ' ' H 
1 1 ' ' A 
' 1 ' U ' 
OVASeSsSeseusoccee lol Se ‘Severe: {Moderate: ;Severe: tModerate: tModerate; 
+ wetness. | wetness. wetness, | wetness, 
1 ' 1 
1 i 1 


Dakota Variant t floods. 
1 
' 


See footnote at end of table, 
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Soil name and 
Map symbol 


Fa*, 
Fluvaquents 


Fe*, 
Fluvaquents, wet 


Freeon 


HrBe---- wen we ncen 
Hubbard 


See footnote 


1 
1 
i 
' 
‘ 
f) 
' 
1 
1 
1 
' 
1 
1 
1 
i 
1 
1 
1 


' 
t 
1 
l 
1 
' 
1 
' 
1 


1 
' 
1 
' 
' 
1 
1 


TABLE 12.--RECREATIONAL DEVELOPMENT--Continued 


Severe: 
slope. 


Moderate: 
wetness, 
percs Slowly. 


Moderate: 
too sandy. 


Moderate: 
wetness, 
too sandy. 


Severe: 
wetness. 


Severe: 
wetness, 
floods, 
excess humus. 


Moderate: 
too sandy. 


Moderate: 
slope, 
too sandy, 


Severe: 
Slope. 


Moderate; 
peres slowly. 


Severe: 
wetness. 


Severe: 
too sandy. 


Severe: 
too sandy. 


Severe: 


too sandy. 


Severe: 
slope, 
too sandy. 


of table. 


Severe: 
slope. 


Moderate: 
wetness. 


Moderate: 
too sandy. 


Moderate: 
wetness, 
t 


oo sandy. 


Moderate: 
wetness. 


evere: 
wetness, 
excess humus. 


Moderate: 


° 
too sandy, 


Moderate: 
slope, 
too sandy. 


Severe: 
slope. 


Moderate: 
wetness. 


Severe: 
wetness. 


Severe: 

too sandy. 
Severe: 
too sandy. 


Severe: 
too sandy. 


Severe: 
slope, 
too sandy. 


e 
slope, 
8 


Moderate: 
slope, 
wetness, 
percs Slowly. 


Moderate: 
slope, 
too sandy. 


Moderate: 
too sandy, 
wetness. 


Severe: 
wetness. 


Severe: 
wetness, 
floods, 
excess humus. 


Moderate: 
slope, 
too sandy. 


Severe: 
slope. 


vere! 
lope. 


uw 
“uo 


Moderate: 
slope, 
wetness. 


Severe: 
wetness, 


Severe: 

too sandy. 
Severe: 
too sandy. 


Severe: 
slope, 
too sandy. 


Severe: 
slope, 
too sandy. 


Moderate: 
slope, 
small stones. 


Moderate: 
too sandy. 


derate: 
oo sandy. 


ao 


Moderate: 
wetness. 


evere: 
wetness, 
excess humus. 


derate: 
oo sandy. 


ao 


derate: 
oo sandy. 


sO 


Severe: 


e 
too sandy. 


Severe: 
too sandy. 
Severe: 
too sandy. 


vere: 
oo sandy. 


aro 


Severe: 
slope, 
too sandy, 
small stones. 


t 
i 
I 
, 
' 
' 
' 
fl 
' 
1 
i 
I 
U 
' 
t 
i 
I 
t 
' 
1 
I 
fl 
i 
1 
I 
I 


iSlight. 


Moderate: 
too sandy. 


Moderate: 
too sandy. 


Moderate: 
wetness. 


Severe: 
excess humus, 
wetness, 
floods. 


Moderate: 
too sandy. 


Moderate: 
slope, 
too sandy. 


Severe: 
slope. 


tSlight. 


Severe: 
wetness. 

Severe: 
too sandy. 


Severe: 
too sandy. 


Severe: 
too sandy. 


Severe: 
Slope, 
t 


oo sandy. 
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TABLE 12.--RECREATIONAL DEVELOPMENT--Continued 


Soil name and Picnic areas Playgrounds Paths and trails Golf fairways 


' 
t Camp areas 
map symbol H 
i 


' t a 
' 1 ' 
1 i 
1 ' , 
' i} ' 
H f 1 
I u I 
t i 1 1 1 
1 t 1 1 1 
1 t J 1 1 
Pg*. I I i | I 
Pits i } { ! ' 
f I { I ! 
PvA------------------- )}Severe: tModerate: iSevere: iModerate; iModerate: 
Plover | wetness, i wetness. i wetness. t wetness. | wetness. 
1 I i 1 ' 
1 i i} t 1 
PX Aeneee2------------- iSevere: Moderate: iSevere: iModerate: iModerate: 
Poskin + floods, | wetness, 1 wetness. i wetness. i wetness. 
| wetness. t Hy { I 
i I ' H H 
R Peenae enn e----- === iSeveres Severe: roevere: Severe: iSevere: 
Rifle i wetness, 1 wetness, i wetness, | wetness, i wetness, 
| floods, | floods, | floods, | floods, | floods, 
{ excess humus. {| excess humus. { excess humus. {| excess humus. | excess humus. 
’ \ \ ' \ 
1 ' ¥ t U 
Rodseasvecopesese-sa4e 'Slight---------- \Slight---------- {Slight---------- {Slight------------ iSlight. 
Rosholt I 1 I ' { 
I I i t ' 
RoB------------------- |Slight---------- 'Slight : }S$light------------ tSlight. 
Rosholt t I i ' 
1 1 = 1 
{ i ' ' 
RoC2os2-casacseeuceees \Moderate: |Moderate: Severe iSlight------------ iModerate: 
Rosholt 1 Slope. | Slope. slope. | i slope. 
1 1 co 1 
1 I ' 1 
RoDes-- n-ne nena ne nnee iSevere: Severe: Severe: iModerate: iSevere: 
Rosholt | Slope, 1 Slope. Slope. t slope. { slope. 
1 I 1 1 
4 I { 1 
RpB*: H { i Hl 
Roshol t-------------- iSlight-----~---- tSlight---------- iModerate: iSlight----- ------- iSlight. 
t t t slope. H { 
' I H ‘ I 
Cromwell------------- iSlight-n-------- \Slight---------- Moderate: tSlight------------ tSlight. 
' 1 ' 1 1 
{ I | slope. t 1 
\ \ I i I 
Rpc*: H ' i H H 
Rosholt----------+--- iModerate: iModerate: iSevere: iSlight-------- ----|Moderate: 
1 slope, | slope. t slope. i t slope. 
t 1 1 1 t 
, i ' a t 
Cromwell~------------ Moderate: |Moderate: Severe: 1Slight------------ iModerate: 
1 Slope. t Slope. | slope. I | Slope. 
1 i) 1 1 , 
1 i ' 1 t 
RpD*: H j H I I 
Rosholt-~-~-----~------ isevere: iSevere; severe tModerate: iSevere: 
i Slope. | Slope. t slope. it Slope. t Slope. 
1 I 7 1 t 
1 ¥ a ' I 
Cromwell------------- isevere: Severe: iSevere: tModerate: ‘Severe: 
} slope. | Slope. | slope. i Slope. | slope. 
1 1 t l 1 
t t t ’ 1 
RpE*: H I I { ' 
Rosholt----- ween nee Severe: iSevere: Severe: iSevere Severe: 
| slope. | Slope. t slope, t Slope. | Slope. 
1 ' t 1 1 
' ' 1 1 U 
Cromwell----- were cee- iSevere: Severe: iSevere: iSevere; iSevere: 
t Slope. | Slope. | Slope. | slope. | Slope. 
‘ cb t 1 1 
1 ' U fy 1 
Rv B---------+-~--+------ iSlight---------- iSlight---------- Moderate: iSlight--~----+------ iModerate: 
Rosholt Variant H H 1 Slope, H ; thin layer. 
' | | depth to rock. | ' 
‘ 1 ' 1 I 
1 1 ' t i} 
OE ee eee ee {Slight---------- iSlight---------- iModerate: iSlight------------ iSlight. 
Santiago I I | slope. t | 
' 1 \ ' \ 

I 1 t t 1 
SaC------------------- i Moderate: Moderate: iSevere: (Slight------------ Moderate: 
Santiago | Slope. i Slope. | Slope. H | Slope. 

1 1 Y 
1 I a 


l 
1 
t 


See footnote at end of table. 
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TABLE 12.--RECREATIONAL DEVELOPMENT~-Continued 


Soil name and Picnic areas 


map symbol 


Camp areas 


i 
' 
{ 


1 i i) 1 
$ i 1 ' 
' I I a 
SaD-----2----- ne nn --~ iSevere: iSevere {Severe {Moderate: 1Severe: 
Santiago t slope. { slope. | slope. i Slope. 1 slope. 
1 1 1 ' 1 
t t 1 t t 
ScB¥: ; I : t i ' 
Santiago------------- iSlight---------- iSlight---~------ 1 Moderate: iSlight------------ Slight. 
1 1 ’ 1 t 
1 t 1 Slope. t i 
i I I t ' 
Antigo--------------- iSlight--~------- tSlight---------- 'Moderate: tSlight------------ iSlight. 
H H i Slope. H t 
' H ' { t 
Scc*: \ ' H I I 
Santiago----~-------- Moderate: tModerate: isevere: iSlight------------ iModerate: 
i slope. | slope. | slope, H t slope. 
1 t ' , 1 
1 ' U ! 1 
Antigo~-------------- Moderate; iModerate: Severe: iSlight------------ tModerate: 
| slope. | slope. t slope. t i slope. 
1 ' 1 1 \ 
' 1 ' 1 hs 
ScD*: t I t : ' 
Santiago-~~-----+----- iSevere: iSevere: 1Severe: iModerate: Severe: 
| slope. | Slope. i Slope. | slope. | slope. 
1 1 1 ' 1 
if I 1 I t 
Antigo-------+------- severe: iSevere: iSevere: iModerate: 1severe: 
i slope. t Slope. i slope. i slope. { slope. 
1 1 ‘ J 1 
t 1 1 $: ' 
Se*, H i i i I 
Saprists and Aquents | i H H i 
1 ' ‘ 1 1 
z t ' ' t i 
Sm=--------~--- tetetateteted Severe: isevere: roevere: severe: Severe; 
Seelyeville t excess humus, {| excess humus, {| wetness, i wetness, | wetness, 
+ wetness, {| wetness. | floods, } excess humus. t floods, 
i floods. I i excess humus, | i excess humus. 
’ i U 1 I 
1 ' i iT 1 
Us*®, i I { i I 
Udorthents, sandy H H H H ' 
' I I ' 1 
iF i 1 i I 
uy*®, H | I Hl I 
Udorthents, loamy H t ' i ' 
, ' i) I i 
U t 7 I 1 
WV en none ee een nee e noe isevere ;severe: Severe: isevere: iSeveres 
Warman Variant i wetness, i wetness. i wetness. | wetness. i wetness. 
| floods. H i { { 
t t t I i 


* See map unit description for the composition and behavior of the map unit. 
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13.--WILDLIFE HABITAT POTENTIALS 


TABLE 


[See text for definitions of "good," "fair," "poor," and "very poor." 


Absence of an entry indicates the soil 


was not rated] 


TPotential aS nabitat for-- 


elements 


or habita 


Potential 


“T 7 
iShallow |Openland{Woodlandi Wetland 


1 
‘ 
‘ 
1 
' 
i 
+ 
’ 
l 
’ 
f 
1 
1 
1 
i 


1 
1 
1 
' 
' 
4 
i 
I 
1 
if 
t 
1 
U 
' 
' 


' 
as 
do 
en 
ow 
oO 
L--- 
nol 
° 
on 
= 0 
nom 
ae 
aD 
x= 
J 
oS 
oo 
fas © 
= 0 oO 
a 
2) 
ov 
no 
nc 
ao 
(= 
o 
Bo 
v 
ao 
dan 
os) 
. 0 
os 
a 
Uv 
c 
Ga 
2) 
vo 
a 
o> 
cn 
qa 
Aw 
OF 
Y 


\ 
I 

Poor 'Fair. 
1 
' 
\ 
I 


iwildlifetwildlifeiwildlife 


ater 


tWetland 
plants 


ilegumes 
1Poor 
I 
1 
' 

Good 
iGood 


1 
i 
1 
l 
1 
U 


crops 
poor. 


t 

i 

’ 

\ 
AfD-~---------------j Poor 

t 
Al Be--------------- i Good 

1 

1 

1 

1 

i 

' 

1 

H 

1 

i 

i 

\ 

i) 

1 

t 

' 
ArD#----------~--~-- | Poor 

t 

H 

' 

t 


Adolph 
Alban 
Alban 
Alban 
Alstad 
Amery 
Amery 
Amery 
Amery, 
Amery 
Amery 
Amery 
Amery 
Amery 


Ad----------------- (Very 
Amery 


AfA, AfB----------- {Good 
AfC2---------------| Fair 
AQ----------------- | Good 
AlC----------------j Fair 
An Be~-------------- | Good 
AnC-------ee-------) Fair 
AOD *-nnnwn nee eee | Fair 
Arc*---------------j Fair 


AlD---------------- 
AlE---------------- 


. . 

m>O Ob 

“oO ° 

oa o 

> > ou 
UD nod & 
i) ° d 
° fe) o 
oO o i. 
zu uo] ao) 
° ° ° 
° fe) ie) 
Oo Oo o 


L 

& mo SS w 
° & 0 ° ° 
oO oa o Oo 
a > a 
U UU a 
io} ° ad 
oO oO a 
oO oO i. 
UU nod = 
° ° cal 
oO i=J oO 
oO oO Ca 
ao} uu & 
fe] oO a 
° fe) i) 
Oo oO te 
ned ua 
ce] ie] 
fe] ° 
Oo oO 
ne} u ov 
fe] sa ° 
° oO io] 
oO i oO 

' ' i) 
1 1 t 
' 1 4 
i) 1 1 
1 l 1 

' t ' 

‘ t 1 
' ’ 1 
' ! to 
i) 1 ta 
iJ i) 1a 
a 1 ie) 
oOo 190 1s 
=< 0 1 00 ia 

‘A (eon m3 
“Pou 1a 
<ac os ais 
Pato ooo sa 
< < < 


Ba--~--------------1Good 
Barronett 


See footnote at end of table. 
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13.--WILDLIFE HABITAT POTENTIALS--Continued 


TABLE 


abdita or-- 


otential as 

aa ie oe 7 a Vy yume an A ee 
iShallow tOpenland; Woodland; Wetland 

wildlifeiwildlifeiwildlife 


water 


Wetland 
plants 


n 
c 
o 1an 
e woop 
Oo} aoc 
co 0 
o oUF 
17 [=3 
eg ee 
U 
a ° 
on 
oO zo 
nome} 
a8 
he cr 
le} =x 
1oUn 
oO CSH 
AH OO 
AX os 
im vod 
o x= a, 
end 
oO 
nu 12) 
o o 
NUE 
nes 
© TM ad 
& o 
oO aA 
uo) 
o 
con 
an 
oO fo} 
om 
oro 
oO 
ae] 
c 
G4 
°° 
oo 
ee 
O > 
an 
aq. 
AD 
Oo€&£ 
Yn 


Good 


Be----------------=} Good 


1 

I 
-!Poor 

' 

1 

l 

t 


Barronett Variant 


Bie--------------- 
Bluffton 


BlAe--------------- | Good 


Brill 


BpC2-----{Fair 


BpB, 


BpA, 


CaB------~-----|Good 
' 


Burkhardt 
Campia 


CaA, 


. . . 
u a x 
>O >O RO > 
£Oo tO LO 
oa 082 082 0 
> > > > 
sc] ae] Ec] no] 
fe) fe) ° 3 
° ° ° ° 
oO oO eo) co) 
ae) ie] Bo] u 
fe) ° ° _ 
fe} fe] fe} oO 
oO oO oO i 
ra & ra 
>O AO ADO A> 
“£O SO FO 8 
oo 002 G62 0 
> > > > 
ra ra & 
>O AO AO A 
£O LO LO & 
oa O08 O92 0 
> > > > 
a) ao] ee] aS) 
° ° fo) ° 
° jo} fo} fe} 
oO o Oo oO 
ne] U ao] a) 
° ° ° ° 
fe} ° fo} oO 
oO o oO oO 
no] no] se) se) 
° ° ° ° 
le} ° fe} fe} 
oO oO ro) Oo 
Uv mol nol i. 
° ° ° A 
° ° fe} © 
Oo oO oO i 
SR no} u 
A ° a ° 
o fe) © fo) 
io oO ir a. 
5 ' 1 ' 
' ' ' 1 
' ’ 1 ' 
1 ’ ’ i 
' 1 ee ry [ed 
t is 1c Ic 
' 1 1O 1 
1 oer tn tr 
' ps ms ms 
1 1 1O tf 
' > > b> 
1 f ’ ' 
1c 1o 10 %8 
{edo oda ted el 
tQ 12 102 12 
NE le 1€ «ec 
OG AD OG AG 
GO 2H BO 20 
o oO o o 


Cc----------------- (Very 


Cathro 


poor. 


ChC2----------}Fair 


ChD2--------~------{ Poor 


Chetek 
CmA----------~----- | Good 
, 


Comstock 
CpA------------~----iGood 


Comstock Variant 


ChB, 
Chetek 


CrC---~--|Fair 


CrB, 


cra, 


4 
i] 
1 
i 
1 
1 
1 
1 
1 
{ 
1 
1 
1 
rf 


CuB-~~-------- {| Good 


CrD-------~-------- {Poor 
Crystal Lake 


Cromwell 
CtA----------------|Poor 


Cromwell Variant 


Croswell 


Cromwell 
CsA---------------- 


' 
' 
1 
u 
4 
4 
1 
' 
‘ 
‘ 
' 
l 


Cv Be--------------- | Good 
Cushing 

CvC2---------------) Fair 
Cv D-------------~-- | Poor 


Cushing 
Cushing 


Cua, 


See footnote at end of table. 
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13.--WILDLIFE HABITAT POTENTIALS-~-Continued 


TABLE 


ements 


for habitat e 


Potential 


re eae ite tee RT eRe ET Te TN gan etree see eS 
' l 


l 


Wi 
herba- 


Soil name and 


wildlifeiwildlifeiwildlife 


iShallow 1Openland{Woodlandi Wetland 
water 


tHardwood, Conif- {Wetland 
trees erous 


ceous 
plants 


Grain {Grasses 

and seed; and i 
H 
i 
1 
‘ 
‘ 


map symbol 


plants 


ilegumes 


crops 
Poor 


CV Es-e-n-----------) Poor 
Cushing 
CWD3--------------- 
Cushing 

Cx BR ann n nnn nnn nnn n 
Cushing 


D1A------ {Good 


DaA, DaB, 
Dakota 


| Poor 1Good 


Poor 


1Good 1Good 1Good 


Good 


Dakota Variant 
Fluvaquents 


Dv Aw-n- nee ne --- == | Good 
Emmert 


EmD---------------- 


Fak, 
Fe®. 


wet 


Good 
Poor 
Poor 


Fluvaquents, 
Freeon 

Hubbard 

Magnor 

MK ----- 20 - nner 


Hr B---------------=- 
LnA---------------- 


. FnBennn22eee---- == 
MaA, 


MnCe---------= 


Markey 
Menahga 


MnD-------- ee ee- HH 
Menahga 


MnB, 


1Good 


MoB--~-------------!Good 


Mora 


poor. 


Ns-----------------iVery 
Newson 


NyA----------------iVery 


poor. 
Poor 


OgD------ 


Nymore 
OgB, Ogc, 


Omega 
Pits 


Page, 


See footnote at end of table. 
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{ ae ft he poe 


Wild | 


Potential for habitat elements Potential as 
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Soil name and 
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TABLE 13.--WILDLIFE HABITAT POTENTIALS--Continued 


t Potential for habitat elements TPotential as ha a or-- 
Soil name and H t r wild 1 ' ' ‘ ' ‘ I 
map symbol t Grain {Grasses {| herba- {Hardwood; Conif- iWetland {Shallow |Openland;Woodland,Wetland 
tand seed} and 1 ceous | trees { erous { plants {| water |wildlifeitwildlifeltwildlife 
i crops ilegumes i plants i i plants | { areas} { 1 
' ' i} i l i l t t t 
i \ I | I ! H H I { 
Sm--~--------- weone-- Very {Poor iPoor ‘Poor 1Poor iGood itGood ‘Poor {Poor Good. 
Seelyeville it poor. | | H H i H { H H 
I Hl H Hl { i H H H i 
Us*, H H H t H i H H { i 
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* See map unit description for the composition and behavior of the map unit. 
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Absence of an entry means data were not estimated] 


[The symbol < means less than; > means greater than. 
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* See map unit description for the composition and behavior of the map unit. 
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See footnote at end of table. 
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* See map unit description for the composition and behavior of the map unit, 
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TABLE 16.--SOIL AND WATER FEATURES 
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See footnote at end of table. 
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See footnote at end of table. 
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TABLE 16.--SOIL AND WATER FEATURES~-Continued 
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* See map unit description for the composition and behavior of the map unit. 
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See footnotes at end of table. 
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{Tests performed by Wisconsin Department of Transportation, Division of Highways. 
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TABLE 17.--ENGINEERING TEST DATA--Continued 
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TABLE 18.--CLASSIFICATION OF THE SOILS 


[An asterisk in the first column indicates a taxadjunct to the series. See text for a description of those 
characteristics of this taxadjunct that are outside the range of the series] 


oo 


1 
Soil name 1 Family or higher taxonomic class 
H 


Coarse-loamy, mixed, frigid Typic Haplaquolls 
Coarse-loamy, mixed Typic Glossoboralfs 
Fine-loamy, mixed Aquic Eutroboralfs 
Coarse-loamy, mixed Typic Glossoboralfs 
Fine-silty over sandy or sandy-skeletal, mixed Typic Glossoboralfs 
Fine-silty, mixed, frigid Typic Glossaqualfs 
Barronet teo~--------------- | Fine-silty, mixed, frigid Mollic Ochraqualfs 
Barronett Variant--------- 1 Fine-loamy, mixed, frigid Typic Haplaquolls 
-e---- Fine-loamy, mixed, frigid Typic Haplaquolls 
cocc-- Fine-silty over sandy or sandy-skeletal, mixed Typic Glossoboralfs 
ccccc- Sandy, mixed, mesic Typic Hapludolls 
woc--- Fine-silty, mixed Typic Glossoboralfs 
wo-ee- Fine, mixed Typic Glossoboralfs 
ceceee Loamy, mixed, euic Terric Borosaprists 
Coarse-loamy, mixed Eutric Glossoboralfs 
Fine-silty, mixed Aquic Glossoboralfs 
Fine, mixed Aquic Glossoboralfs 
Sandy, mixed, frigid Typic Dystrochrepts 
Sandy, mixed, frigid Aquic Dystrochrepts 


Cromwell Variant- 


Croswell--------- Sandy, mixed, frigid Entic Haplorthods 

Crystal Lake-------------- 1 Fine-silty, mixed Typic Glossoboralfs 
Cushiing------------------- 1 Fine-loamy, mixed Glossic Eutroboralfs 
#Dakotacwnnnnn-- 1 Fine=loamy over sandy or sandy-skeletal, mixed, mesic Typic Argiudolls 
Dakota Variant-- ! Fine-loamy, mixed Aquic Argiborolls 

Emmer t-~-----~- 1! Sandy-skeletal, mixed, frigid Typic Udorthents 
Fluvaquents---- } Loamy, mixed, nonacid, frigid Fluvaquents 
Freeon--------- | Fine-loamy, mixed Typic Glossoboralfs 

Hubbard-------- } Sandy, mixed Udorthentic Haploborolls 
#Lind----------= | Mixed, frigid Aquic Udipsamments 

Magnor----~----- | Fine-loamy, mixed Aquic Glossoboralfs 

Markey--------- } Sandy or sandy-skeletal, mixed, euic Terric Borosaprists 
Menahga--~----- 1 Mixed, frigid Typic Udipsamments 
*Mora----------- } Coarse-loamy, mixed Aquic Fragiboralfs 

Newson--------- + Mixed, frigid Humaqueptic Psammaquents 

*Nymore-------- ~ } Mixed, frigid Typic Udipsamments 

Omega---------- | Mixed, frigid Spodic Udipsamments 

Plover--------- 1 Coarse-loamy, mixed Aquic Glossoboralfs 

Poskin--------- 1 Fine-silty over sandy or sandy-skeletal, mixed Aquic Glossoboralfs 
Rifle-------+--- } Euie Typic Borohemists 

Rosholt-------- 1 Coarse-loamy, mixed Typic Glossoboralfs 

Rosholt Variant ; Fine-loamy, mixed Typic Glossoboralfs 
Santiago------------------ | Fine-loamy, mixed Typic Glossoboralfs 

Saprists and Aquents------ } Saprists and Aquents 

Seelyeville--------------- 1 Euie Typiec Borosaprists 

Udorthents, loamy--------- ; Loamy, mixed, nonacid, frigid Udorthents 

Udorthents, sandy--------- } Sandy, mixed, nonacid, frigid Udorthents 

Warman Variant---~--------- i Coarse-loamy, mixed, nonacid, frigid Mollic Haplaquepts 
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GENERAL SOIL MAP 
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SOIL LEGEND 


—— Cushing—Rifle: Undulating to very hilly, well drained and moderately well 
drained loamy soils and nearly level, very poorly drained organic soils; on till 
plains 


Magnor—Freeon: Nearly level and gently sloping, somewhat poorly drained and 
moderately well drained silty soils on till plains 


(35 Amery—Santiago—Magnor: Nearly level to very hilly, well drained and somewhat 
poorly drained loamy and silty soils on till plains 

Omega—Newson—Nymore: Nearly level to hilly, somewhat excessively drained, 
poorly drained, and very poorly drained sandy soils on outwash plains 
Antigo—Rosholt: Nearly level to sloping, well drained silty and loamy soils on 
outwash plains 

Burkhardt—Dakota: Nearly level to sloping, somewhat excessively drained and 
well drained loamy soils on outwash plains 

Rosholt—Cromwell—Menahga: Nearly level to very hilly, well drained and some— 
what excessively drained loamy and sandy soils on pitted outwash plains 


Alban—Campia—Comstock: Nearly level to moderately steep, well drained and 
somewhat poorly drained loamy and silty soils on glacial lake plains 


Compiled 1978 


* Texture terms are for the surface layer of the major soils. 
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CULTURAL FEATURES SPECIAL SYMBOLS FOR 


SOIL SURVEY os 


The first capital letter ts the initial one of the soil name. The lower case letter that follows separates mapping units Cea FoB, 
SOIL DELINEATIONS AND SYMBOLS 


having names that begin with the same letter except it does not separate sloping or eroded phases. The second capital 
letter indicates the class of slope. Symbols without a slope letter are for soils with a slope range of 0 to 2 percent or 


BOUNDARIES MISCELLANEOUS CULTURAL FEATURES 


they are for miscellaneous areas which may have a great range of slope. A final number of 2 or 3 in the symbol indicates National, state or province a Farmstead, house . ESCARPMENTS 
that the soil is eroded or severely eroded, respectively. (omit in urban areas) 
County or parish as oe Church a Bedrock VV YYW YW YYW, 


(points down slope) 


SYMBOL NAME SYMBOL NAME Minor civil division = =) <= School . Other than bedrock 

Indian (points down slope) 

Mound 
Ad Adolph silt loam CxC2 Cushing complex, 6 to 12 percent slopes, eroded Reservation (national forest or park, Indian mound (label) m™ SHORT STEEP SLOPE =— ne ee eee eee e ee 
ATA Alban fine sandy loam, 0 to 2 percent slopes CxD2 Cushing complex, 12 to 20 percent slopes, eroded state forest or park, Tower 
ATB Alban fine sandy loam, 2 to 6 percent slopes DaA Dakota loam, 0 to 2 percent slopes and large airport) Located object (label) e GULLY DDDDIY 
AfC2 Alban fine sandy loam, 6 to 12 percent slopes, eroded DaB Dakota loam, 2 to 6 percent slopes GAS 
AfD Alban fine sandy loam, 12 to 20 percent slopes DIA Dakota loam, limestone substratum, 0 to 3 percent slopes Land grant — Tank (label) s DEPRESSION OR SINK ° 
Ag Alstad loam, 0 to 3 percent slopes DvA Dakota Variant silt loam, 0 to 3 percent slopes 4 
Als Amery sandy loam, | to 6 percent slopes EmD Emmert gravelly sandy loam, 12 to 35 percent slopes Limit of sori survey (label) SS Welis, oil or gas 4 a en oT h © 
AIC Amery sandy loam, 6 to 12 percent slopes Fa Fluvaquents normally not shown) 
AID Amery sandy loam, 12 to 20 percent slopes Fe Fluvaquents, wet Field sheet matchline & neatline Windmill 5 MISCELLANEOUS 
AIE Amery sandy loam, 20 to 30 percent slopes FnB Freeon silt loam, 2 to 6 percent slopes 
AnB Amery silt loam, 1 to 6 percent slopes HrB Hubbard loamy sand, 0 to 6 percent slopes AD HOC BOUNDARY (label) et ees Kitchen midden Blowout y 
Anc Amery silt loam, 6 to 12 percent slopes LnA Lino loamy fine sand, 0 to 3 percent slopes | Davis Airstrip t-— H 
AoB Amery complex, 1 to 6 percent slopes MaA Magnor silt loam, 0 to 2 percent slopes Small airport, airfield, park, oilfield, yo == Clay spot * 
AoC Amery complex, 6 to 12 percent slopes MaB Magnor silt loam, 2 to 6 percent slopes cemetery, or flood pool ~~ Spooks 3 
AoD Amery complex, 12 to 20 percent slopes Mk Markey muck STATE COORDINATE TICK Gravelly spot ee 
AoE Amery complex, 20 to 30 percent slopes MnB Menahga loamy sand, 1 to 6 percent slopes 
Arc Amery—Rock outcrop complex, 2 to 12 percent slopes MnC Menahga loamy sand, 6 to 12 percent slopes LAND DIVISION CORNERS LL _ at Gumbo, slick or scabby spot (sodic) @ 
ArD Amery—Rock outcrop complex, 12 to 45 percent slopes MnD Menahga loamy sand, 12 to 25 percent slopes (sections and land grants) 
AtA Antigo silt loam, 0 to 2 percent slopes MoB Mora loam, 1 to 4 percent slopes ROADS WATER FEATU RES Dumps and other similar = 
AtB Antigo silt loam, 2 to 6 percent slopes Ns Newson loamy fine sand Dena a raAS a 
AtC2 Antigo silt loam, 6 to 12 percent slopes, eroded NyA Nymore fine sand, 0 to 3 percent slopes Divided (median shown DRAINAGE Prominent hill or peak z + 
AuA Aurburndale silt loam, 0 to 3 percent slopes OeB Omega fine sand, 2 to 6 percent slopes if scale permits) Se 7 
Ba Barronett silt loam Ogc Omega fine sand, 6 to 12 percent slopes Other roads __ Perennial, double line SS Rock outcrop ‘ai " 
Be Barronett Variant fine sandy loam Ogd Omega fine sand, 12 to 20 percent slopes pees (includes sandstone and shale) 
Bf Bluffton loam Pg Pits, gravel Tre i ht in Perennial, single line — Saline spot + 
BIA Brill silt loam, 0 to 3 percent slopes PyA Plover fine sandy loam, 0 to 3 percert slopes ~ aa 
BpA Burkhardt sandy loam, 0 to 2 percent slopes PxA Poskin silt loam, 0 to 3 percent slopes ROAD EMBLEMS & DESIGNATIONS Intermittent ae Sandy spot . 
BpB Burkhardt sandy loam, 2 to 6 percent slopes Rf Rifle muck hic! 
BpC2 Burkhardt sandy loam, 6 to 12 percent slopes, eroded RoA Rosholt loam, 0 to 2 percent slopes Interstate 1) Drainage end Ss Severely eroded spot = 
CaA Campia silt loam, 0 to 2 percent slopes RoB Rosholt loam, 2 to 6 percent slopes ) 
CaB Campia silt loam, 2 to 6 percent slopes RoC2 Rosholt loam, 6 to 12 percent slopes, eroded Federal Canals or ditches Slide or slip (tips point upslope) ) ) 
CaC2 Campia silt loam, 6 to 12 percent slopes, eroded RoD Rosholt loam, 12 to 20 percent slopes 
CbB Campia Variant loam, 2 to 6 percent slopes RpB Rosholt—Cromwell complex, 2 to 6 percent slopes State ® Double-line (label) CANAL Stony spot, very stony spot 0 ® 
Che Camnia Variant loam 6 to 12 percent slopes RoC Rosholt—Cromwel! complex, 6 to 12 percent slopes 
CoD Campia Variant loam, 12 to 20 percent slopes Rpd Rosholt—Cromwel! complex, 12 to 20 percent slopes County, farm or ranch Ga Drainage and/or irrigation i Area with bedrock at a depth gq 
Cc Cathro muck RpE Rosholt—Cromwell complex, 20 to 30 percent slopes of 3 to 5 feet up to 5 acres in size 
ChB Chetek sandy loam, 2 to 6 percent slopes RvB Rosholt Variant silt loam, 2 to 6 percent slopes RAILROAD LAKES, PONDS AND RESERVOIRS Cut and fill area ; # 
Chc2 Chetek sandy loam, 6 to 12 percent slopes, eroded SaB Santiago silt loam, 1 to 6 percent slopes @S up to 5 acres in size 
ChD2 Chetek sandy loam, 12 to 20 percent slopes, eroded SaC Santiago silt loam, 6 to 12 percent slopes POWER TRANSMISSION LINE Perennial 
CmA Comstock silt loam, 0 to 3 percent slopes SaD Santiago silt loam, 12 to 20 percent slopes (normally not shown) e ee = ~ 
CpA Comstock Variant loam, 0 to 3 percent slopes ScB Santiago—Antigo silt loams, 2 to 6 percent slopes PIPE LINE mr Intermittent Sa? 
CrA Cromwell sandy loam, 0 to 2 percent slopes ScC Santiago—Antigo silt loams, 6 to 12 percent slopes (normally not shown) 
CrB Cromwell sandy loam, 2 to 6 percent slopes ScD Santiago—Antigo silt loams, 12 to 20 percent slopes FENCE = MISCELLANEOUS WATER FEATURES 
crc Cromwell sandy loam, 6 to 12 percent slopes Se Saprists and Aquents (normally not shown) 
CrD Cromwell sandy loam, 12 to 25 percent slopes Sm Seelyeville muck LEVEES Marsh or swamp ae 
CsA Cromwel! Variant sandy loam, 0 to 3 percent slopes Us Udorthents, sandy 
CtA Croswell loamy sand, 0 to 3 percent slopes Uy Udorthents, loamy Without road Spring o 
CuA Crystal Lake silt loam, 0 to 2 percent slopes Wy Warman Variant sandy loam 
CuB Crystal Lake silt loam, 2 to 6 percent slopes With road Well, artesian > 
CvB Cushing loam, 2 to 6 percent slopes 
CvC2 Cushing loam, 6 to 12 percent slopes, eroded With railroad Well, irrigation o 
CvD Cushing loam, 12 to 20 percent slopes 
CvE Cushing loam, 20 to 30 percent slopes DAMS Wet spot ¥v 
CwD3 Cushing soils, 12 to 25 percent slopes, severely eroded 
CxB Cushing complex, 2 to 6 percent slopes Large (to scale) 


Medium or small 


PITS 


Gravel pit 


Mine or quarry 


SHEET NUMBER 1 


WISCONSIN 


POLK COUNTY, 


COUNTY 


BURNETT 


1 345 000 FEET 


49394 000S 


1444 000 00; 


Ov8 ST:1 aje9S 


(z #aays suior) 


pa 
99/2098 Fuijevsdoo9 Due a20A1I 


eivirO HME ae UMOYS |) 


05 aimnaniy jo yuau 


1934 000 S69 


10) VOISHNIP pur) PUR S42 DUT ayeUIpIOa 


ayy Ag Aydesojoye jeviae 


61 0 pajdwod si dew sy) 


000 S 


RoC2 (Joins sheet 6) 


1 360 000 FEET 


POLK COUNTY. WISCONSIN SHEET NUMBER 10 


(Joins sheet 5 


— 


5 000 Feet 


° 
+ 
ro) 
wo 
= 
7 
= 
s 
2 
2) 


“COUNTY 


sarouadle 8unjevadoo3 p pajidwoo si dew siyy 


: 
oa 
uJ 
fea) 
= 
= 
C4 
K 
iw 
WW 
x 
” 


POLK COUNTY, WISCONSIN 


1 385 000 FEET 


(Joins sheet 9. 


(66 499y8 suror) 


6) a 1984 000S 


SW T 


© <x 1aa4 000 S 


SHEET NUMBER 101 


WISCONSIN 


‘2 
z 
=) 
je) 
cs) 
<< 
al 
fo) 
x 


(Joins sheet 94) 


aIWT 


1334000 


OSS 


(ZO1 4@0Y surof) 


‘sarquade Buijesadoo> pur a 


[tes 


Ov8 GT:1 e295 


1334000 Ses 


ea 
| aa 


Sl Hek< > 4% ¢ 


ae 
O01 4#8ys sur) 


ay@ "UMOYS }1 °S19UN09 UOISIAIP pure) PUR S¥x>) yeuip100;) 


envae F/G] UO pajidwos si dew simp 


a eo \ ct \oael 


* 


(Joins sheet 108) 


1 420 000 FEET 


*: Sn 


“- 


POLK COUNTY, WISCONSIN — SHEET NUMBER 102 


(Joins sheet 9 


a 


5 000 Feet 


and cooperating agencies 


° 
& 
wo 
cele 
A 
o 
a 


545 000 FEET 


COUNTY 


BARRON 


- pass 


se . ' 
ete ei. 


HDDs: a ( a 


COUNTY, WISCONSIN — SHEET NUMBER 103 


96) 
wi 


545 000 FEET 
5 000 Feet 


1 and cooperating agencies 


(Joins sheet 104) 


s 
$ 
z 
a 
3 
3 
3 
3 
= 
& 


aerial photography by th 
Scale 1:15 840 


Coordinate 


(Joins inset, sheet 6) 


This map 1s compiled oa 


535 000 FEET 


(Joins sheet 110) SCOTS 


POLK COUNTY, WISCONSIN — SHEET NUMBER 104 


1.335 000 FECT 


5 000 Feet 


540 000 FEET 


) LRIAS,. 


Service and cooperating agencies 


(Joins sheet 103) 


= 
i 
j 
t 
= 
- 

5: Soe 


Scale 1:15 840 


(Joins sheet 105) 


This map 15 compiled on 


535 000 FEET 


(Joins sheet 111) 1320 000 FEET 


COUNTY, WISCONSIN SHEET NUMBER 105 


1.340 000 FEET R.18W | R.17W. (Joins sheet 28) 


5 000 Feet 


hy 


940 000 FEET 


anservation Service and Cooperating agencies 
(Joins sheet 106) 


I 
i 
: 
i 


tof Agriculture. Sov! ( 


aerial photography by the US Departs 
(Joins sheet 104) 
Scale 1:15 840 


This map 1S compiled on 


535 000 FEET 


1355 000 FEET 


1 Mile 


Ma 


° 
(2) 
(o) 


3 000 2 000 


4000 


5 000 


5 000 Feet 


Scale 1:15 840 


(Joins sheet 99) 


(Joins sheet 113) 


POLK COUNTY, WISCONSIN 


— SHEET NUMBER 106 


= 
N 
_— 
<= 
a 
“ 
£ 
So 
2 


4 
6 


Ov8 ST:T 29S 
4984000S 


(Joins sheet 100) 


(Joins sheet 114) 


j 
Oo \ o\ k= 
7 A, tes 


SHEET NUMBER 107 


WISCONSIN 


ze 
Zz 
= 
fe) 
rs) 
Se 
a 
fe) 
a 


1 385 000 FEET 


(901 yooys sujor) 


\OYS 41 °S49UI09. UOISHAIP pue] PUE S421) pHi ayeuIpi00> 
sainuade Surjeradoo pue A8y jo juauaredad? sf) ayy Aq AydevZoyoud yeniae ¢/ 6] vo pajidwos si dew siy 


POLK COUNTY, WISCONSIN — SHEET NUMBER 108 


Ov8 ST:T a]e9S 
Zz 49840005 000 t 


ALNNOO 1334000 SES 


(Joins sheet 116) 


(Joins sheet 102) 


1440 000 FEET 


SHEET NUMBER 109 


WISCONSIN 


ns 
ke 
Zz 
— 
fe) 
s) 
< 
oO 


1425 000 FEET 


- (80 490y4s swor) 
1934 000 OFS 


ayeurpi009 
Sarruade Aujeiadoos pue arena, van wiprecag $f) ay) Ag Ayderdojoud jer: | WO payrduro> si dew siyy 


SHEET NUMBER 11 


WISCONSIN 


POLK COUNTY, 


1.345 000 FEET 


4934 000 S 


Ov8 ST:1 aj}e9S 


000 I 


4334 000 089 


(Joins sheet 57) 


1313000 FEET 


4334 000 909 


Sar quate Juijesadoo> pue ariasas worjeniasuoy yrs ay 


(0d Ajayeuvordde aie UMOYs j) °S19U202 UOISIAID pue} Ue $49!) 


By j0 juaunzedag '5 1) au) Aq Aydedi 


" 


“A.LNNOO 


oid (eni9e £/ 61 UO pajidwor si dew si 


1318 000 FEET 


1 360 000 FEET 


(Joins sheet 20) 


ud ayeurp1007) 
Saiauade Auiperadoo pue 92104 9 1105 f $f ayy Aq Ayderojoud jevsae £/6| vO payidwon si dew siqy 


‘NZE‘L 1334 000 0¢S (LLL 4948 sulop) 


1315 000 FEET 


°o 
4 
4 
oa 
lu 
jee) 
= 
=| 
4 
= 
lu 
WwW 
= 
n 


WISCONSIN 


POLK COUNTY, 


(Joins sheet 118) 


Ov8 ST:T aeos 
4294 000S 


COUNTY, WISCONSIN — SHEET NUMBER 111 


(Joins sheet 104) 


— 


1 320 000 FEET 


5 000 Feet 


T. 32.N. 


530 000 FEET 


(Joins sheet'T 12) 


S. Department of Agri: 


] 


= 
: 
3 
z 
a 
z 
Fa 
5 
2 
E 
S 
3 


Scale 1:15 840 


This map +S Compiled on 1973 aeival photography by the U 
(Joins sheet 110) 


525 000 FEET 


(Joins sheet 119) T Tso 


ewiroudde ie “UMOUS |! 9100) 
Sarquade Buje miony pue aninias voenasuoy \05 ay ayedag $f auy Ag Aud Ei 61 vO pajidwor si dew siyy 


1334 000 0€S 


N 
Sel 
fel 
a 
lu 
[ea] 
= 
—_ 
= 
je 
lw 
WW 
a 
2) 


R. 18 W. | R. 17 W. 


WISCONSIN 


POLK COUNTY, 


(Joins sheet 120) 


(Joins sheet 105) 


1340 000 FEET 


(LLL 49048 suIor) 


Ov8 ST:T aJe95 
000 I 


POLK COUNTY, WISCONSIN — SHEET NUMBER 113 


5 000 Feet 


= 
‘a 
3 
+= 
\s 
2 
& 
3 
3 
2 


Scale 1:15 840 


525 000 FEET 


This map 15 compiled on 19/1 


Sem 


_ 


oat 
ate 


FN 2 . 
“a eel ar er 


os 


(Joins sheet 121) 1 380 000 FEET 


POLK COUNTY, WISCONSIN — SHEET NUMBER 114 


Rt fr. 16 W. ChD2 


5 000 Feet 


530 000 FEET 


° 
3 
= 
2 
7) 


525 000 FEET 


C2 SJ (ma 
Neo ~~ 


1 000 


(Joins sheet 115) 


cameeianal 
soe 


\ REE, 
WE SG! 


\* 


1 380 000 FEET 


POLK COUNTY. WISCONSIN — SHEET NUMBER 115 


1 405 000 FEET 


MTN Lag JRA 


GF 


5 000 Feet 


(Joins sheet 116) 


So 
zt 
(oa) 
wo 
“4 
= 
= 

3 
o 
a 


POLK COUNTY, WISCONSIN — SHEET NUMBER 116 


1 440 000 FEET 


5 000 Feet 


y 


€ and Cooperating ag 


Ser 


> 
rte) 
~ 
—& 
3 
= 
a 
w 
3 
s 
2 


w 


» PAC ee gent: 


525 000 FEET 


Scale 1:15 840 
COUNTY 


This map 15 compiled on 1973 aerial photogr: 


BARRON 


(Joins sheet 124) |} 425000FF* MaB 


© 7 ~<a 1934 000 S 


SHEET NUMBER 117 


WISCONSIN 


POLK COUNTY, 


(Joins inset) 


1290 000 FEET 


1334 000 SES 


OB ST:T aje9S 
000 T 


000 2 


000 € 


“'NZECL 1334 000 025 


(ol 1 4994s SUIOL) 
— 


Ajayewrxordde ave UMOYs |) 'S/9U209 UOHSLAIP puky pue $421) PUe ayeUIpI005 
Sarduade Buvjeradoo> pue avai uoWjearasuoy /10g aimyynauiBy jo juawpedag ¢ f) a4) AG AyderBopoud jeiae ¢/6| LO Pa rdwod Si dew Sip 


% 


1334 000 SIS 


(334 000 S2S 


000 + 


% 


000 S 


1295 O00 FEET 


COUNTY 


ST. CROIX 


(Joins upper right) 


POLK COUNTY, WISCONSIN — SHEET NUMBER 118 


i774 1315 000 FEET 


5 000 Feet 


J 

n 

= 

ler 
red 
ir 

8 
r 

oS 

& 
° 

= 


Scale 1:15 840 


wn 

oe 

Q 
(Joins sheet 119) 


1 000 


CROIX COUNTY mee T TS00 C00 FEET 


‘Taye 
1934 000S Ov8 ST:1 a]B9S 


(021 429Ys suor) - 
4 000 SIS 


1335 000 FEET 


(Joins sheet 111) 


} 


an ira ital tile) 


SHEET NUMBER 119 


WISCONSIN 


Abe 
- 
z= 
> 
[e) 
Oo 
x 
= 
fe) 
ao 


1320 000 FEET 


~~, 


1334 000 025 (81 | 420yY suiop) 


pawarjisod Ay, rT ue“ ‘S19U109 UOISIAND DUR] DUE 4D») prt ajeUIDIOED 
Sainuade Surjesadoo) pue a9iaias uo\jens 0 Juawjsedag § f) ayy Aq AyderBojoyd jenae ¢/ 6] UO payidwor si dew Sigg 


yw 
Sarquade Juijesadoos pue 9214. 


(g | says sulor) 


Vee 


a t 


1 380 000 FEET 


N 
4 
ao 
WwW 
{ea} 
= 
= 
z 
= 
lu 
uw 
x= 
”n 


WISCONSIN 


POLK COUNTY, 


(Joins sheet 21) 


1 365 000 FEET 


(L 1 #aeys suior) 


Ov8 ST:T 8189S 
000 TL 


(LZL 490Y5 sulo, c 
7 Pe. 
P| 


1334 000 02S 


a= a 


1355 000 FEET 


& 
a 
ud 
a 
= 
2D 
2 
= 
uJ 
ee) 
fs Be 
n 


R.18W. | R.17W. 


POLK COUNTY, WISCONSIN 


COUNTY 


CROIX 


(6LL 499y5 suror) 1334 000 STS 


‘Taye: 
® 2 1284 000 Ove ST:T a289S een Sue 
aw 


OB ST:T aje9S 
000 1 


[e) 


(zz 1 4204s suor) 1.334 000 STS 


sh O ‘ 


COUNTY 


CROIX 


ST. 


1375 000 FEET 


y 2° rey Me 
lL ng 


> 
PIN 
AVawan 


LY 
r 


SHEET NUMBER 121 


WISCONSIN 


$5 
- 
Zz 
= 
(e) 
oO 
< 
Bs 
{e) 
ais 


1334000025, (0Z1 490ys swior) 


e (161 wo pajidwod st dew siyy 


POLK COUNTY, WISCONSIN — SHEET NUMBER 122 


(Joins sheet 114) 


5 000 Feet 


520 000 FEET 


> 
a 
QO 


.4 
s 
= 
= 
= = 
= 3 
N = 
= 5 
3 Fs 
5 
” 
3 
3 
= 


Scale 1:15 840 
515 000 FEET 


(Joins sheet 123) 


This map 1s compiled on 19. 


teers eaaalt ie 
> A 


WV 


ST. 


Ove ST'T aje9S 


(Joins sheet 115) 


nA 


i 


§ aay ste Y 


SHEET NUMBER 123 


\ 


" 


WISCONSIN 
TNEK ROCZ YD) 


= 
rf) 
a 
=f 
o 
= 
a 


POLK COUNTY, 


POLK COUNTY, WISCONSIN — SHEET NUMBER 124 


(Joins sheet 116) ; - r 1 440 000 FEET 


& - 


5 000 Feet 


AG Cooperating agencies 


> 
te) 
N 
~ 
~ 
ry 
o 
3 
3 
my 
& 
8 
rad | 


515 000 FEET 


Scale 1:15 840 
2 
°o 
ro 


COUNTY 


Canpiled on I 


BARRON 


Tris map rs 


510 000 FEET 


wy, 
WT oh A 
©\ Shhiheh 


ae 


CROIX | COUNTY 


POLK COUNTY, WISCONSIN SHEET NUMBER 


5 000 Feet 


ET 


675 000 FE 


agencies 


ACE and Cooper 


(Joins sheet 14) 


e 
= 
2 
& 


“VASap 
SVE ee See 
5 sn pl o> 


1k and land division comers, 


Scale 1:15 840 


This map 1s Compiled on 


670 000 FEET 


pe rok ee 
(Joins sheet 22) 1405 000 FEET 


POLK COUNTY, WISCONSIN SHEET NUMBER 14 


1 425 000 FEET 


5 000 Feet 


675 000 FEE 


(Joins sheet 13) 


So 
3 
wo 
-_ 
= 
@ 
oO 
7) 


(Joins sheet 15) 


0.000 FEET 


ves ZZ CS eS 5 


(Joins sheet 23) 1410 000 FEET 


POLK COUNTY, WISCONSIN — SHEET NUMBER 15 


Joins sheet 10) 


1 430 000 FEET 


5 000 Feet 


675 000 FEET 


670 000 FEE 


°o 
Es 
rs) 
= 
= 
J 
0 
3 


COUNTY 


BURNETT 


AES ‘Se 
(Joins sheet 24) 


POLK COUNTY, WISCONSIN. — SHEET NUMBER 16 


1275 000 FEET 


5 000 Feet 


670 000 FEET 


Ce and coopetaling agencies 


2° 
% 
wo 
= 
= 
& 
a 
a 


(Joins sheet 17) 


This map vs compried on 19/3 aerial photography by Ih 


= (Joins sheet 25 


POLK COUNTY, WISCONSIN — SHEET NUMBER 17 


R. 20 wf. 19 W. 
1.280 000 FEET a me ’ — . : BURNETT COUNTY 


5 000 Feet 


€ and cooperating agencirs 


(Joins sheet 18) 


So 
3 
3 


665 000 FEET 


Joins sheet 16) 


This map 1s compiled on 19 


Zz . VA) ne 
(Joins sheet 26) ~ 1300 000 FEET 


1 Mile 


Mq 


ly 


M 


5 000 Feet 


Scale 1:15 840 


{2} 
Oo 
fs) 


3 000 2 000 


4 000 


5 000 


(Joins sheet 17) 


- ae 
(Joins sheet 27) 


POLK COUNTY, WISCONSIN 


SHEET NUMBER 


18 


a r 


Dhaas 


i) Cl eel 


> 


1 320 000 FEET 


(Joins sheet 19) 


POLK COUNTY, WISCONSIN — SHEET NUMBER 19 


_ BURNETT 
DAG 


5 OOO Feet 


d cooperating agencies 


(Joins sheet 20) 


na 
Ss 
ra) 
an 
= 
> 
ag 
=] 
oO 
ra) 
36. 
—_ 
S 
a 


0 
Scale 1:15 840 


This map ts compiled 


POLK COUNTY, WISCONSIN — SHEET NUMBER 2 


BURNETT COUNTY if \ = _1.385 000 FEET 


5 000 Feet 


in Seivice and Cooperating agencies 


1€ agploxumately positioned 


= 
< 
3 
<= 
a 
& 
2 


Department of Agr 


techs and land division corners. if shown, 


Scale 1:15 840 


(Joins sheet 3) 
| photography by Ine U 


This map 1S compiled oa 


690 000 FEET 


ay 
& co 


(Joins sheet 7) 


POLK COUNTY, WISCONSIN — SHEET NUMBER 20 


BURNETT COUNTY |(Joins sheet 11) 
R.18W. IR 17 W_ = —— 


5 000 Feet 


ng agencies 


(Joins sheet 19) 
665 000 FEET 


T.36N. 1° 


So 
& 
a 
8 


(Joins sheet 21) 


is map 15 Co 


7 Ti Sta ale 
1345 000 FEE (Joins sheet 29) 


POLK COUNTY, WISCONSIN SHEET NUMBER 21 


1 365 000 FEET 


5 000 Feet 


665 000 FEET 


T. 36N. 
(Joins sheet 22) 


Zé 
25 
ae 
as 
as 
2: 
53 


Scale 1:15 840 


(Joins sheet 20) 


This map 1s compiled on 19 


1380 000 FEET (Joins sheet 30) 


COUNTY, WISCONSIN — SHEET NUMBER 22 


1 405 000 FEET 


5 000 Feet 


ee Sy oe 


eee pS EY 
. d 


| 
N 
3 
a 
3 
” 
<= 
iC) 
2 


Scale 1:15 840 


Uoins sheet 23) 


(Joins sheet 31) Aop 


COUNTY, WISCONSIN SHEET NUMBER 23 


> 


1410 000 FEET 16 W.IR. 15 W. (Joins sheet 14) 


5 000 Feet 


+ ano cooperating agencies 


(Joins sheet 24) 


So 
% 
3) 
4 
= 
2 
o 
B 


660 000 FEET 


(Joins sheet 22) 


This map 15 Compiled ont 


(Joins sheet 32) ‘T 1.425 000 FEET 


POLK COUNTY, WISCONSIN SHEET NUMBER 24 


5 000 Feet 


BARRON COUNTY | £5 000Fre1 


(Joins sheet 23) 


[=] 
3 
wo 
“ 
S 
o 
6 
a 


660 000 FEET 


This map 1s compiled 0 


POLK COUNTY, WISCONSIN — SHEET NUMBER 25 


z= 


1.260 000 FEET 


1 Mile 


5 000 Feet 


660 000 FEET 


= 
oO 
N 
3 
<= 
4 
g 
J 
~ = 
= 


photography by the U 


Scale 1:15 840 


3 
5 
2 
3 


655 000 FEET 
1 000 


Ma 


g 
s 
2 
5 
$ 
2 


2000 


3 000 


Ys 
4000 


tuys 
(Joins sheet 34) 


5 000 


POLK COUNTY, WISCONSIN -— SHEET NUMBER 


5 000 Feet 
660 000 FEET 


ng agencies 


2 and Cooperat 


° 
3S 
w 
“ 
a 
) 
oO 
B 


This map 1s compl 


(Joins sheet 35) 


POLK COUNTY, WISCONSIN — SHEET NUMBER 27 


5 000 Feet 


Cooperating agencies 


So 
% 
Vs) 
a 
= 
2 
o 
B 


This map 1s compiled on 


ao 
36) 


COUNTY, WISCONSIN — SHEET NUMBER 28 


1340 000 FEET 


5 000 Feet 


Lae 


iat 


(Joins sheet 27, 


o 
=) 
wo 
= 
= 
® 
a 
a) 
n 


(Joins sheet 29) 


This map is compiled 


POLK COUNTY, WISCONSIN — SHEET NUMBER 29 


1345 000 FEET = a : - aS R. 18 W. | R.17W. (Joins sheet 20) 


TF wa) ry, jar ay, F 7 ya’ gi P= = 2 - - ~ a 
pert . NSB oF iy ° : ‘ 


5 000 Feet 


€ and Cooperating agencies, 


= 
i=] 
3 
£ 
a 
2 
4 
i] 
2 


5 Department ‘ot Ag 


1a! photography by the 
ticks and land div 
Scale 1:15 840 


This map 15 compiled on 


(Joins sheet 38) 1300. 000 FEET 


SHEET NUMBER 3 


WISCONSIN 


POLK COUNTY, 


Ov8 ST:T 81295 
3994 000 S 000 t 000 2 000 € 000 ¥ 


000 S 


c 
(p soays suo) = 1334 000 069 


ae +e 


1 405 000 FEET 


(Joins sheet 8 ) 


COUNTY 


BURNETT 


| 1.390 000 FEET 


1334 000 S69 Z seeys suior) fo) 
'NZE CL Oo 


Pavoryisod Ajajewixoudde ae "UMOYS }! "S59UVOD UOISIAID pue| Pue s 
‘sanuade Zuijeradoo) pue adinsas UONeAeS juauyedag °S "ayy Aq Ay 


COUNTY, WISCONSIN SHEET NUMBER 3 


1 380 000 FEET 


5 000 Feet 


eet 29 


(Joins shi 


° 
% 
wo 
4 
= 
2 
s 
S 
a 


(Joins sheet 31) 


COUNTY, WISCONSIN — SHEET NUMBER 31 


5 O00 Feet 


poperating agencies 


(Joins sheet 32) 


[} 
st 
ve) 
wo 
= 
i: 
= 

J 

oS 
a 


Coordinate gry 


This map 1S compiled oa 1973 aerial photog: 


— iA 
° ey am ae 


(Joins sheet 40) 


POLK COUNTY, WISCONSIN — SHEET NUMBER 32 


1 425 000 FEET 


5 000 Feet 


(Joins sheet 31 


So 
+ 
® 
re) 
_ 
a 
& 
3 
a 


€ Py ~. ‘ 
no) ONIN ka ee Kal) 


650 000 FEET 


(Joins sheet 33) | 


Ne ( 
Sea Raia ae ae ¥ 
(Joins sheet 41) 


® =» iwaoous Ors ST:T ajeas 


al T 


ALNNOO NOUYUVE 1335 000059 


(Joins sheet 24) 


(Joins sheet 42) 


SHEET NUMBER 33 


WISCONSIN 


= 
Zz 
= 
fe) 
re) 
< 
ol 
[e) 
ae 


cei) ne deal 


Sas 


1 430 000 FEET 
snd Ros 


1344 000 SS9 


Saruade Suijesadoo) Due aaiAias 9 9 Juaunvedag § f) ayy AQ AyderBopoyd jesse ¢/ 6] UO payidwios si dew Siyy 


1 Mile 


Ms 


M 


Zz 


5 000 Feet 


3 000 2000 1000 
Scale 1:15 840 


4000 


5 000 


645 000 FEET 


1 260 000 FEET 


POLK COUNTY. WISCONSIN 


SHEET NUMBER 34 


275 000 FEET 


ET 


650 000 FE 


—~ 
wo 
” 
~ 
o 
o 
& 
re 
“ 
i 
9 
2 


ron Service and cooperating agencies 


positioned 


of Agriculture Soil Conser 
5, f shown are appronmately 


4. Licks and land division 


ii 
='s 


POLK COUNTY, WISCONSIN — SHEET NUMBER 35 


Zz 


R. 20 W. 19 W. 
1 280 000 FEET 2 : | R19 (Joins sheet 26 
: —— - | fogs Ny, 


Je 


1 Mile 


5 000 Feet 


650 000 FEET 


2 
¥ 
= 
2 


ned 


(Joins sheet 36) 


$. Department of Ay 


Scale 1:15 840 


Coordinate grid ticks and | 


oO 
oO 
oO 
4 


Ths map 1S compiled 00 1973 aerial photography by the U 
Ma 


Joins sheet 34 
3 000 2 000 


Vs 
4 000 


640 000 FEET 


we 38 ; 
(Joins inset, sheet 57) 


5 000 


uo paidwo> si dew Siu 


1333 000 Sp9 (Ze 4@ays sulor) 


1 320 000 FEET 


ox 
ud 
a 
= 
a) 
= 
tu 
WwW 
ae 
n 


POLK COUNTY, WISCONSIN 


1 305 OOO FEET 


(Joins sheet 43) 


(Joins sheet 27) 


Ov ST:T aje05 
z « 4994 000 S 


ait T 


POLK COUNTY, WISCONSIN — SHEET NUMBER 37 


325 000 FEET 


€ and cooperating agencies 
T. 36.N. 


d 


(Joins sheet 38) 


wl 
ree 
ira 
n2| 
x 


) ian 
- aie. 


(Joins sheet 36) 
Scale 1:15 840 


POLK COUNTY, WISCONSIN — SHEET NUMBER 38 


] 1.360 000 FEET 
(Joins sheet 29) : : —— ; on < ’ : , ’ 


5 000 Feet 


645 000 FEET 


° 
3 
ve) 
= 
a] 
2 
o 
Ss 
a 


(Joins sheet 39) 


ipiled on 19/3 ae 


1 000 


640 000 FEET 


COUNTY, WISCONSIN — SHEET NUMBER 39 


5 000 Feet 


645 000 FEET 


(Joins sheet 40) 


° 
3S 
wo 
a 
et 
2 

$ 
7) 


ae 


This map 1s compiled on 1% 


1 380 000 FEET 


COUNTY, WISCONSIN — SHEET NUMBER 4 


__BURNETT —— : = —_ R. 16 W. 1.425 000 FEET 


ee 


5 000 Feet 


\ Sep 


we 3 A 


+3) 


and cooperating agencies 


(Joins sh 


° 
3 
wo 
a 
= 
x) 
i] 
B 


(Joins sheet 5) 


POLK COUNTY, WISCONSIN SHEET NUMBER 40 


1.400 000 FEET 


5 000 Feet 


Nd Cooperating agencies 


(Joins sheet 39) 


[>] 
3 
wo 
a 
= 
2 
o 
ad 


(Joins sheet 41) 


(Joins sheet 47) 


POLK COUNTY, WISCONSIN — SHEET NUMBER 


1 405 000 FEET R. 16 W. I R.15w. 


5 OOO Feet 


645 000 FEET 


~ 
N 
vw 
: 
<= 
5 
a 
g 
i} 
2 
= 


640 000 FEET 


Scale 1:15 840 


This map is 


(Joins sheet 48) 2 RpC PxA}1 425000 FEET 
° 
oD 


1334 000 Sv9 : ; ALNNOO NOUUNVE 


1 445 000 FEET 


Nt od aie ode ae eld 
oT 


a a 
Ng 
Sie) 


J 


N 
vt 
a 
lu 
a 
= 
2 
Zz 
= 
lu 
ee) 
= 
Yn 


WISCONSIN 


POLK COUNTY, 


1 430 000 FEET 


(Joins sheet 49) 


(Joins sheet 33) 


ows 


(ty joays suior) 


i394 000S 


19840005 Ov8 ST:T aje9S 


(yp s2ays sulor) 


1 320 000 FEET 


(Joins sheet 50) 


(Joins sheet 36) 


SHEET NUMBER 43 


WISCONSIN 


* 


a, ite ae 


sf 
- 
Zz 
= 
[e) 
1S) 
<< 
=) 
oO 
oa 


1 305 000 FEET 


(2g s@ays jasur sup) ‘ ; 1334 000 SE9 


Sarnuade Tuiyeiadao) pue 


POLK COUNTY, WISCONSIN -- SHEET NUMBER 44 


(Joins sheet 37) dcmoOO0 FEST 
; ~~ h 9 05 


5 000 Feet 


and cooperating agencies 


a, 
i) 
‘¥ 
3 
& 
a 
“ 
& 
3 
Rd 


icks and land division comers, 


Scale 1:15 840 


s compiled on 1973 aenal 


(Joins sheet 45) 


This map 


POLK COUNTY, WISCONSIN — SHEET NUMBER 45 


R.17W. 


5 000 Feet 


(Joins sheet 46! 


2 
+ 
«o 
3) 
a 
= 
= 
o 
oS 
a 


(Joins sheet 44) 


630 000 FEET 


AtB (Joins sheet 52) | 1 360000; tL1 


COUNTY, WISCONSIN — SHEET NUMBER 46 


(Joins sheet 39) 


5 000 Feet 


635 000 FEET 


Ce and Cooperating agencies 


(Joins sheet 45) 


[=] 
3 
wo 
“4 
a 
x 
i) 
a 


(Joins sheet 47) 


This map is 


POLK COUNTY, WISCONSIN — SHEET NUMBER 47 


1 385 000 FEET : (Joins sheet 40) 


Uy 
= 
bf 
Pe 

e 
J 
<= 
5 
“4 
BS 
° 
ra 


[e) 
Scale 1:15 840 


(Joins sheet 46) 


1 400 000 FEET (Joins sheet 54) Rol2 


POLK COUNTY, WISCONSIN — SHEET NUMBER 48 


(Joins sheet 41) R i6w. | R.15W. 


5 000 Feet 
635 000 FEET 


Fa 
5 
5 


z 
z 
= 


(Joins sheet 47) 


AX ‘ 
eal 


Scale 1:15 840 


1 405 000 FEFT 


POLK COUNTY, WISCONSIN — SHEET NUMBER 49 


1 430 000 FEET : (Joins sheet 42) 


ET 
———— 3 2 


635 000 FE 


5 000 Feet 


COUNTY 


Setvice and Cooperating agencies 


Z 
i) 
aa 
oat 
< 
ia) 


S, Department of A 


chs and land divisi 


photography by the 


me 
oordinale 
Scale 1:15 840 


(Joins sheet 48) 


This map is compiled o 


625 000 FEET 


1 445 000 FEET 


Ove ST:T 8129 


% 
ALNNOO 1334 000 069 


a 4 


Saw 


COUNTY 


| 


aA denial eas ol! 


~ (Joins sheet 10) 


BURNETT 


1.445 000 FEET 


les aR aE” saith 


SHEET NUMBER 5 


WISCONSIN 


a 
5 
ve) 
re) 
<< 
a 
fe) 
a 


1 430 000 FEET 


1334 000 S69 iy saays sulos, 


pauorisod Ajayewxordde aie ‘umoYs j) "S19UI09 UO! 
«"Saraua8e Furyeredood pue aniaiag UOHeAI@suOD j105 “BiN|yTIUBy jo uauysedag “5 “f) oy) Aq AyderBooUd jerrae ¢/G] UO Payrduos si dew siyy 


(Lg 404s suior) 5 


1 320 000 FEET 


BN 8) 


\o 


Qo 
Ww 
ao 
uJ 
co 
= 
=) 
Zz 
- 
lu 
WwW 
a 
n 


POLK COUNTY, WISCONSIN 


SEES ENT 


Ov ST:T ale9S 
1934 000 S 000 I 


Os ST:T 8129S 


1334 000 029 


1 340 000 FEET 


(Joins sheet 44) 
(Joins sheet 58) 


SHEET NUMBER 51 


WISCONSIN 


sz 
- 
prs 
D> 
(e) 
oO 
ed 
al 
[e) 
a 


1 325 000 FEET 


1334 000 629 OS 4@aYs sulor) 


Sa)ouade Youjesadoa) pve 994 5 05 ! \ 2 St dew Sty 


POLK COUNTY, WISCONSIN — SHEET NUMBER 52 


R.17W. | R.18W. 1 360 000 FEET 


5 000 Feet 


625 000 FEET 


0 Cooperating agencies 


(Joins sheet 51) 


° 
& 
4 
3 


(Joins sheet 53) 


This map 15 compiled on 14 


620 000 FEET 


a ta" 
(Joins sheet 59) 1 345 000 FEET 


COUNTY, WISCONSIN — SHEET NUMBER 53 


1.365 000 FEET Joins sheet 46 


5 000 Feet 


vice and Cooperating agencies 


mately positioned 


= 
_— 
re) 
13 
<= 
a 
£ 
6 
2 


chs and fond division cot 


620 000 FEET 


Scale 1:15 840 


Coordinate 


(Joins sheet 52 


This map 1s comptled on 19. 


4 
A 
: 


“hee eee? 


ee 


s << gummi 
0s prweeew mi rem A ee 
ES ee RET 


2 


(Joins 


POLK COUNTY, WISCONSIN — SHEET NUMBER 54 


Ly hae <> 
ie 


625 000 FEET 


5 000 Feet 


(Joins sheet 53) 


oS 
st 
«o 
wo 
= 
3 
= 
a 
a 


(Joins sheet 55) 


“ 


NEN 


(e) 
zs 
@ 


es 
This map 15 compiled of 


SR A EE ae ag 


\ op Le 
ans 


POLK COUNTY, WISCONSIN — SHEET NUMBER 55 


1 405 000 FEET R.16W. | R.15W. 


625 000 FEET 


5 000 Feet 


(Joins sheet 56) 


Scale 1:15 840 


s 
& 
2 
8 
5 
8 
& 
s 
= 
< 
Fe 
8 
3 
4 
2 
2 
3 
: 
& 
= 
£ 
z= 
3 
4 
= 
4 
= 
8 
= 
5 
z 
5 
z 
= 


(Joins sheet 62) 1425 000 FEET 


POLK COUNTY, WISCONSIN — SHEET NUMBER 56 


1 445 000 FEET 
(Joins sheet 49) 


5 000 Feet 


2 
wt 
@ 
wo 
_ 
a 
2 
so 
a 


COUNTY 


% 
» 
a 


. 2 


r 7 
e 


oi 


oo) ‘ 
Pel Pat not MS 


BARRON 


(Joins sheet 63) PSSA OOOFERT 


SHEET NUMBER 57 


WISCONSIN 


POLK COUNTY. 


1 300 000 FEET 


(Joins sheet 50) AfC2 


Qa 
a 
<= 

> 
a 


RoC2 Af 


4994 0005S 


Ove ST:T a]e95 


000S 


(8g 48@Ys suo, 


(Ep saays suior) 


ue 


1299 000 FEET 


(Joins sheet 35) 


3000-FOOT GRID TICKS 


1 296 000 FEET 


1334000 6¢97. NSE L 


1333 000S19T “Nj GE 1 


Daunnpisod A)azeu 


de 9/E “UMOUS 4F 51290) wONSiAIP pu) pue S¥2H) PLLE ayeUIpI005 


savouade Buijetadoo pue adiaias uoWeniasuo; jos OiNjjnanidy yo uawpedag sf) ay AQ AyderBopoUd jeriae ¢y6t UO pajidwoD Si dew Siqy 


ot 11) 


(Joins inset, s 


1315 000 FEET 


1334000619 (6g 4eeys suior) 


1 340 000 FEET 


58 


o& 
WW 
a 
= 
= 
Zz 
= 
Lu 
Ww 
se 
n 


WISCONSIN 


POLK COUNTY, 


o 


tdi Ged Vie 


er O 
— 


x ee oe 
(Joins sheet 64) 


1 320 000 FEET 


ce 


© 1334000019 


1884 000 S 
Z—<=—_ 


Ov8 ST:T aje9S 


@) > c 1934 000 S 


SW 


(09 4@0@ys sulor) 1394000 019 


T1 360 000 FEET 


(Joins sheet 52) 
(Joins sheet 65) 


AS 
| 
| 


SHEET NUMBER 59 


R_1gw.]R_17w. 


WISCONSIN 


POLK COUNTY, 


1 345 000 FEET 


1334 000 ST9 


£U61 40 payidhuor st dew Siyy 


COUNTY, WISCONSIN — SHEET NUMBER 6 


(Joins inset, sheet 89. _ 1295 000 FEET i ! : 1 360 000 FEET 
7, r —— . ~—--— 


5 000 Feet 
545 000 FEET 


COUNTY 


; 
a2} 
Zz 
me 
2 
OQ 


540 000 FEET 


Scale 1:15 840 
(Joins sheet 7) 


(Joins sheet 103) 


compiled on I 


: ~ 7 ces (ee: 
iF C Seeit oe Atha N Bay : ‘K SM acid 


T230000 FEET (Joins sheet 117) <= (Joins sheet 11 ) 


COUNTY, WISCONSIN — SHEET NUMBER 60 


Cr (Joins sheet 53) ATS 


¥, 1.380 000 FEET 


5 000 Feet 
615 000 FEET 


(Joins sheet 59) 


° 
3 
2 
2 
7) 


610 000 FEET 


1000 
(Joins sheet 61) 


This map ts 


POLK COUNTY, WISCONSIN — SHEET NUMBER 61 


1.385 000 FEET 


5 000 FEET 


61 


5 000 Feet 


WG 
j 
; 


eIvice and Cooperating agencies 


Scale 1:15 840 


- 


bnlbediiD Sesser 


bah 
605 000 FEET 


ae 


SaB AnB AnC 


ca) 


all 


“* 


1425 000 FEET 


N 
wo 
a 
ld 
a 
= 
> 
va 
= 
lu 
lu 
ps 
yn 


R. 16 wie. 15 


WISCONSIN 


POLK COUNTY, 


(Joins sheet 68) 


(Joins sheet 55) 
1 405 000 FEET 


(19 42eys suior) 


Ov8 ST:T a1B9S 
1994 000S 000 I 


COUNTy, WISCONSIN — SHEET NUMBER 63 


———— 3 Zz 


5 000 Feet 


BARRON COUNTY 


T.35N. 


€ and cooperating ageotie> 


ivy) 
irs 
S| 
S| 
S| 
o 
is 


division con 


fe} 
Scale 1:15 840 


(Joins sheet 62) 


This map 1S compiled on 1973 aerial photogr: 


605 000 FEET 


1 445 000 FEET 


POLK COUNTY, WISCONSIN — SHEET NUMBER 64 


1 340 000 FEET 


5 000 Feet 


605 000 FEET 


3 
+£ 
a 
~ 
o 
a 
& 
a 
& 
Ss 
2 


Scale 1:15 840 
Aguculture So 
Ck and land & { shown are appro: 


(Joins sheet 65) 


600 000 FEET 
This map 1s compiled on 19 


® 3 1399'0006 Ov8 ST:T ajB95 


(Joins sheet 71) 


(Joins sheet 59) 


SHEET NUMBER 65 


ae be 


—y & 


R.18W. | R.17W. 


= 
n 
Zz 
re) 
oO 
” 
= 
a: 
-_ 
Zz 
— 
e) 
oO 
x 
a) 
e) 
oO 


| 


“(r9 19945 


Saiquede Buijeradoos pve 7 7 5 wo pajidwo 1 dew sig) 


POLK COUNTY, WISCONSIN — SHEET NUMBER 66 


1 380 000 FEET 


5 000 Feet 


(Joins sheet 65) 


600 000 FEET 


oO 
% 
its) 
oH 
2 
o 
3 


(Joins sheet 67) 
compiled on 197. 


This map 1s 


POLK COUNTY, WISCONSIN — SHEET NUMBER 67 


© O00 Feet 


(Joins sheet 68) 


[>] 
st 
ie) 
nn 
= 
= 
2 

3 
ca) 
”n 


(Joins sheet 66) 


POLK COUNTY, WISCONSIN — SHEET NUMBER 68 


(Joins sheet 62) R. 16W. | R. 15 W. 


5 000 Feet 


00 000 FEET 


(Joins sheet 67) 


‘\ 


tne ew ee 


ee 


Scale 1:15 840 


) 

! 
Le 

~ 


(Joins sheet 69) 


x 


A 


7 
yi “ar comet | aan illite 4 


POLK COUNTY, WISCONSIN — SHEET NUMBER 69 


1 430 000 FEET 


5 000 Feet 


COUNTY 


BARRON 


Scale 1:15 840 


7 
E 
i 
= 
= 
: 
3 
: 
& 
u 
4 
3 
8 
5 
3 
s 
= 
: 
: 
3 
= 
& 
H 
2 
s 
& 


(Joins sheet 68) ; 


8 
= 
# 
3 
& 
g 
i 
5 
8s 
5 
é 
& 
3 
2 
3 
£ 
= 
& 
2 
2 
5 
3 
5 
z 
3 
é 
= 
é 


595 000 FEET 


Ob ST:T 9/295 
000 Tt 


(Joins sheet 12) 


1 380 000 FEET 


SHEET NUMBER 7 


WISCONSIN 


eS 
z 
3 
o 
a 
_ 
& 


‘pavorisod Ajayewrwordde ave ‘wmoys pue| pue S491) pid aewIpI00 
saiqueSe Buiyesadoo> pue ariaiag uaneasasuog j10g “aimjnoniBy jo yuauqvedag °s “f) ay) Aq AyderBojoyd EL61 UO pajidwoa si dew siyy 


POLK COUNTY, WISCONSIN — SHEET NUMBER 


AtB RoC2 ChD2 


5 000 Feet 
1 
‘ 
595 000 FEET 


v4 


= BA 
PO NRG EB, 


i a a 


Be 


€ and Cooperating agencins 


Stow" are app! 


Scale 1:15 840 


590 000 FEET 


(Joins sheet 71) 
This map 15 compiled 


Ov8 ST:T 9129S 


% 


1344 000 S8S 


(Joins sheet 65) 


te ON 
so ia ab sy 


SHEET NUMBER 71 


WISCONSIN 


ce 
be 
Zz 
5 
re) 
O 
- 4 
pa) 
fe) 
o 


1 345 000 FEET 


ie a> eee Es. oe. 


1334000 S65 ; : ; (OZ says suior) 


WO pajiduior si dew sryy 


COUNTY, WISCONSIN — SHEET NUMBER 72 


5 000 Feet 


Ce and cooperating agencies 


= 
nN 
3 
£ 
ry 
« 
& 
9° 
3s 
pad | 


Scale 1:15 840 


(Joins sheet 73) 


ah igrs: ee 
AN 8 ¥\ Roc2 


ican 
i ‘ ov A : ©) [are] 


WT TEN 


6 onan here 
PAT 203 vere ee} 


Lect 


i¥ 


(Joins sheet 78) 


POLK COUNTY, WISCONSIN — SHEET NUMBER 73 


(Joins sheet 67) 


A oar th: 


5 000 Feet 


ng agencies 


T. 34.N 
(Joins sheet 74) 


590 000 FEET 


So 
Tt 
(a) 
wo 
4 
= 
& 

3 
2 
a 


(Joins sheet 72) 


This map 1s ¢ 


1 Mile 


5 000 Feet 


3000 2000 1000 
Scale 1:15 840 


4000. 


5 000 


| (Joins sheet 73) 


| (Joins sheet 68) 
7 


POLK COUNTY, WISCONSIN 


SHEET NUMBER 


74 


T. 34N. 


(Joins sheet 75) 


POLK COUNTY, WISCONSIN — SHEET NUMBER 75 


1 430 000 FEET , ; (Joins sheet 69) 


7 a 


5 000 Feet 


COUNTY 


BARRON 


o 
3 
E 
B 


585 000 FEET 


POLK COUNTY, WISCONSIN — SHEET NUMBER 76 


(Joins sheet 70) 


5 000 Feet 


i 


=> 
N 
o 
~ 
o 
o 
<= 
ra 
<= 
3 
& 
& 
2° 
3s 
2 


Scale 1:15 840 


(Joins sheet 77) 


This map 1s compiled on 1973 ae 


AT 2%) 
tars. “at 


(Joins sheet 83) 


Ove ST:T ajeo 


(gZ 49945 sulor) 


ee a 


YALE 
a 


(Joins sheet 71) 


Uoins sheet 84) 


ai 


SHEET NUMBER 77 


< 
wo 
Zz 
e) 
3S) 
2) 
= 
> 
| 
= 
= 
re) 
O 
x 
ear 
re) 
oO 


.- 
ps 


a iY 


MMP 


1 345 000 FEET 


1934 000 Sas ; (9Z 404s sulor) 


K COUNTY, WISCONSIN — SHEET NUMBER 78 


(Joins sheet 72) 


GRE... 


5 000 Feet 


Bs 
3 
i 
E 
8 
b=4 
E 


Scale 1:15 840 


(Joins sheet 79) 


575 000 FEET 


et at 


(Joins sheet 85) 


COUNTY, WISCONSIN — SHEET NUMBER 79 


(Joins sheet 73) 


5 000 Feet 


SPST 


«| 580 000 FEET 


= 
r=) 
ao 
3 
<= 
a 
2 
£ 
5 
2 


Scale 1:15 840 


(Joins sheet 78 


This mag 1s compiled on 1973 ger 


575 000 FEET 


ESN Ee ts 


POLK COUNTY. WISCONSIN — SHEET NUMBER 8 


5 000 Feet 


(Joins sheet 7) 


° 
Bs 
od} 
® 
sc 
7) 


Pee geek Sr gE 
ao 3 


re 


\\ ie a 
O' EN. 
(Joins sheet 13) 


POLK COUNTY, WISCONSIN — SHEET NUMBER 80 


— 6 
Scale 1:15 840 


2000. 1000 


3 000 


4000 


5 000 


POLK COUNTY, WISCONSIN — SHEET NUMBER 81 


5 000 Feet 


— 


~ 
& 
Z 
2 
° 
oO 
ra 
jo} 
om 
a 
= 
7a 


Sf) 


¥ 


Scale 1:15 840 


(Joins sheet 80, 


575 000 FEET 


1 Mile 


Ye 


Ya 


5 000 Feet 


3 000 2 000 1 000 
Scale 1:15 840 


4000 


5 000 


570 000 FEET 


577 000 FEET 


11 314.000 FEET 


1 300 000 FEET 


4000-FOOT GRID TICKS 


1318 000 FEET 


581 000 FEET 


< 
K 
z 
2 
3 
2 


POLK COUNTY, WISCONSIN 


SHEET NUMBER 82 


1315 000 FEET 


(Joins inset) 


i 


(Joins sheet 89) 


575 000 FEET 


(Joins sheet 83) 


= 
= 
a 
8 
5 


S$ Depactment of 


This map rs Compiled on 14/5 aetial photography by the | 


POLK COUNTY, WISCONSIN — SHEET NUMBER 83 


AoD y. AOC Ba (Joins sheet 76) 


HZ 


CxB CxC2 


0.000 FEET 


1 Mile 


5 OOO Feet 


= 
© 
o 
<= 
ro 
” 
& 
3 
8 
ct 


Scale 1:15 840 


(Joins sheet 82) 


DaUOIJISOd AjazeMrONdde are “uMOYS "| ayeurpioeg, 
saiouade Suijeradoo2 pue a2 "4 5 vo pajidwo2 si dew siyy 


"NEEL 1334000025 = ($8 4904s ower) 


1 360 000 FEET 


: 
: 


a 
Ww 
a 
= 
=) 
Zz 
= 
lu 
Wd 
oa 
n 


WISCONSIN 


POLK COUNTY, 


(Joins sheet 91) 


1 340 000 FEET 


Ov8 ST:1 aje9S 


4934 000 S 
@ z=— 


aIWT 


Vice and Cooperating agencies. 


5 
a 
- 
2 
£ 
= 
& 


This map 1s Compiled on 1973 aettal photograpiy by the 


7 
3 
s 
= 
5 
s 


and land division con 


1 365 000 FEET 


POLK COUNTY, WISCONSIN 


SHEET NUMBER 85 


N\ 


prs wr 
Wf 


2 


a the gages 


(Joins sheet 92) 


1 380 000 FEET 


(Joins sheet 86) 


5 000 Feet 


Scale 1:15 840 


POLK COUNTY, WISCONSIN — SHEET NUMBER 86 


(Joins sheet 79) : L ‘ : 1 400 000 FEET 


5 000 Feet 


570 000 FEET 


(Joins sheet 85 
"Ce and coopetating agencies 


an A 2 Ja Was 5 PP 


yp : 
4 
; 
: 
F 
f 
= 
> 
f 
} 
ee 


Scale 1:15 840 


(Joins sheet 87) 


This map is compiled 


se Si 


(Joins sheet 93) 


POLK COUNTY, WISCONSIN — SHEET NUMBER 87 


1405 000 FEET R. 16 W. | R.15 W. (Joins sheet 80) 
- ~ - : - ; = — - = ET 


eve a a, oe Sb ROS 
4 et ; \ “ ” a st at y \ 


5 000 Feet 


is —_ 
Se Mere 
; * 


570 000 FEET 


(Joins sheet 88) 


[°] 
+ 
ce) 
wo 
— 
= 
= 
i] 
o 
n 


This map ts compiled on 


1 420 000 FEET 


POLK COUNTY, WISCONSIN — SHEET NUMBER 88 


(Joins sheet 81) 


5 000 Feet 


570 000 FEET 


a ue 


walt a] PR 
& Pes ar \ 


(Joins sheet 87) 


Scale 1:15 840 


565 O00 FEET 


e 


1425 000 FEET (Joins sheet 95) 


Ov8 ST'T 8289S 


@) — j994 0005 


atw I 


(Joins sheet 82) 


SHEET NUMBER 89 


POLK COUNTY, WISCONSIN 


| 300 000 FELT 


1444000 5% 


(06 42845 suior) 


(96 4204s suror) = = 434 00097 


= 


(Joins inset, sheet 6) 


3 000 FEET 


12) 


1394 000 695 


‘NEE L 


(Joins sheet 96) 


Ov8 ST:T 8129S 
"A 


1434000 089 


Ni 


(Joins sheet 4) 


1 425 000 FEET 


(Joins sheet 14) 


SHEET NUMBER 9 


WISCONSIN 


=| 
wo 
. 
& 
= 
wo 
S 
a 


POLK COUNTY, 


1.410 000 FEET 


DaUOHISOd Ajajewsxoxdde aie 
Sarduede Bujeiadoo) Que aririag UOVRAsasUO) [105 94) H 192 {/G] vO payidwor si dew siyy 


yade Suijeiadoos pue a2) 9 Ft vo payidwoa Si dew siyy 


(16 49848 suIor) 
1334 000 S9g . 


a 
lu 
a 
= 
= 
< 
= 
be os 
Yn 


WISCONSIN 


POLK COUNTY, 


(loins sheet 97) 


1.320 000 FEET 


(6g 490y4s sur) 1334 000 095 


Taye 
z 4994 000 S cheat” ali 000 I 
—_—— 


‘Taye 
” ntiinm Ovest-Taess 


“” 
Q 


© (26 says suior) 1334000555 


(Joins sheet 84) 
ROB "NS CtA RoD 


(Joins sheet 98) 


1 355 000 FEET 


SHEET NUMBER 91 


WISCONSIN 


Cs 
z 
= 
ro) 
rs) 
x 
a 
fe) 
a 


mugpemietes thy io” 
ta rniset 
~ 20 


(06 1904s S401) 


1334 000 S9S 


pauoijisod Ajayewrxordde ave uMOYS |) 'S49UID LOISIAIP uk] PUE S491) Pld aeusps00D 
sar 2uaBe Buiyesadoo? pur a21n1as UONEAIBSUOD [105 ‘IM NIHBy yo juauredag °S '/) ay) Aq AydesTojoyd jee C/G] UO pajrdwor si dew siyy 


pavorisod Ajayewixordde a1 UMOYS 41 “S1@UIOD UOISIAIP pue| pue Sx) PL ayeuIpI0) 
‘$a)2ua8e Jurjesedoo? pue 2210195 VONRAIASUO) [105 * iy yO juamyredag ¢ () ayy Aq Aydesdojoyd yeuse ¢/6{ wo payrdwod si dew sry) 


(€6 4204s suior) 


Rige 


1 380 000 FEET 


Te 


N 
fon) 
oa 
uJ 
a 
= 
=) 
= 
_ 
WW 
lu 
as 
2) 


WISCONSIN 


POLK COUNTY, 


(Joins sheet 99) 


1 360 000 FEET 


Ov8 STT a/e9S 
a 1984 000 S 


POLK COUNTY, WISCONSIN — SHEET NUMBER 93 


1 385.000 FEET at . ZA \ eae 5 v T =e Th PAPER — (Joins sheet 86) 
- - : . ; Ko} 8 ) aye 4A me 


5 000 Feet 


a 


(Joins sheet 94) 


Scale 1:15 840 


: 
i 
i 
i 
3 
; 
& 
5 
i 
1 
E 
z 
2 
& 


(Joins sheet 92) 


< 
Fy 
# 
iz 
i 
P| 
8 
5 
5 
8 
5 
2 
? 
z 
a 
= 
$ 
= 
a 
i 
: 
z 
: 
: 
FA 


555 000 FEET 


100) 


1 Mile 


Ma 


POLK COUNTY, WISCONSIN — SHEET NUMBER 94 


—»2z@® 


peed: Ba Rf 
Joi sheet 87) rine , a: ——$—— ; sites R. 16 W. | R15 W. 7 = AtB Rf _ 11 20000 Fer 


5 000 Feet 


(Joins sheet 93 
T.33.N. 


at of Agticultute, Soil Conservation Service and cooperating agencies 


Departme 


tography by the US 


Scale 1:15 840 


= (Joins sheet 95) 


ompiled on 1973 aett 


1 000 
This map is ¢ 


2000 


fb ial oem Ses, 4 


a 
F 7 
> de = 
. 
Oo 


(Joins sheet 101) 1405 


3 000 


Ms 
4000 


5 000 


POLK COUNTY, WISCONSIN — SHEET NUMBER 95 


AIC MaB 


5 000 Feet 


560 000 FEET 


COUNTY 


3s 
F 
* 
: 
Fi 
g 
& 
s 
5 


Yoximately positioned 
BARRON 


aoe he 
eee eS O 


grid Licks and land division cotners, 1! shown, 


al photography by the U. 5. Department of Agr 
Scale 1:15 840 


(Joins sheet 94) 
555 000 FEET 


This map 15 compiled on 


POLK COUNTY. WISCONSIN — SHEET NUMBER 96 


(Joins sheet 89) 


5 000 Feet 
565 000 FEET 


° 
3 
2 
2 
a 


(Joins sheet 97) 


s Compiled on! 


This map 


(Joins inset, sheet 89) 


(Joins sheet 103) 1 300 000 FEET 


‘Taye 
7 ee OvESt:1995 


Le at veal 1334 000 StS 


(Joins sheet 104) 


1 335 000 FEET 


SHEET NUMBER 97 


WISCONSIN 


nt; 
- 
bah 
= 
re) 
oO 
x 
=I 
jae 


1 320 000 FEET 


1334 000 SSS (96 4@@ys sulof) 


ieurrardde {1 S12ui09 vaNsinip poe) pue S¥2 pid ayeUIp1009 


$a) quae Jujesadoo? pue a2ini% HWSO) [105 By jo juawiredeg $f) ay) Ag Aydesdojoud | {6 UO pajiduo si dew siyy 
‘ 


POLK COUNTY WISCONSIN — SHEET NUMBER 98 


1 355 000 FEET 


BH Ws Sik 


ine adie ee Le eo 
PA 7A 


: AS 


550 000 FEET 


(Joins sheet 97) 


~\ , 
= a hia 


Scale 1:15 840 
Coordinate grid licks and land division comers, i! shown, are approximately positioned. 


(Joins sheet 99) 
This map 1s compiled on 1973 aerial photography by the U.S Department of Agriculture, Sou Conservation Service and cooperating agencies 


545 000 FEET 


1 340 000 FEET 


POLK COUNTY, WISCONSIN — SHEET NUMBER 99 


(Joins sheet 92) 
Lt 360 000 FEET 


5 000 Feet 


rS } 


hay aR 


Service and cooperating agencies. 


(Joins sheet 100) 


Scale 1:15 840 


: 
Eo 
é 
s 
= 
E 
i 


: 
8 
a 
3 
= 
3 
z 
- 
= 
& 
Fa 
s 
2 
: 
2 


545 000 FEET 


* - No . 
C4 De Ae 7h penal 


‘Uoins sheet 106) 


